
ED 124 416

e

TITLE

I2 TITUTION-
4 -

SPONS AGENCY

REPORT-10_

CONTRACt.
NOTE

PUB DATE

SDRS PRICE
DESCRIPTORS

DOCUMENT RESUNt

4

)

'. '$)3 020 846 '
.

Hooper, Frank H.; And Otherl . .

A Representative Series ofspiagetian Concrete.
,Operitions Tatks. Theoretical:' Paper No. '57.
Wisconsin Univ., Madison. Research Deialopment
Center far :Cognitive,- Learning: . . .

National Inst. of Education (DHEW), W'ashington,
:

p.c.
.1

WROCC_L-TP-57,- f

Sep 75

I e

. .

NE-C-00-3-0065 , . .

100p.r Report from the Project oi)\Children's Learning
and Development .\-

.

,
-,

MF-$0.83 HC-$4.67. Plus Postage.,
*Cognitive DAelbpment; Elementary Education;

. Elementary School Mathematics; Learning; *Learning
,Theciries; iogical,Tkinking; Longitudinal'Studie;
Mathematical Concepts; *MathematiGs'Edurati94rr7----
*Retearch; *Test Constructi ;Tests

IDENTIFIERS *Piaget (Jean) .

ABSTRACT
As an, integral step in a comprehensive, four year

longitudinal analysis of concept development, a, series of logical
concept tasks based upon Piagetiantheory, land suitable fox
administration to individuals five years tof age or older, are '
described. The developme*tal fodus was the logical groupements
associated with Jthe concte operations period of middle-childhood. .
.Sixty -four binary choice items were devised;,one half of these
assessed thf opera ion of logical composition, while the remainder
assessed the inverse operation and reciprocal operation. In addition,
complimentary concrete operations tasks, adapted from'the procedures
of previous normative investigations, were administered. These
included dichotomous sorting, some -all understanding, class
inclusion, cardinality, combinatorial reasoning, serial Ordering,'
addition, and correspondence, transitive, inference, and conservation
of length, weight, and .number. A sample of 180 childrei (equal
numbers of kindergarten, and third and sixth grade Male and fematet
subjects) received the concept task series. Significant sex
diff rences and order of presentation effects were generally absent.
As nticipated, grade -level main effects were significant for the

at majority of the. tasks. Psychometric analyseswere conducted,
nd it was concluded that the task series was a generally reliable

assessment of logical reasoning. (Author/SD)

Documents acquired by ERIC include many inf9rmal unpublished materials not available from other sources. ERIC makes every
effort to obtain the best coepy available. Nevertheless, items of marginal reproducibility are often encountered and this affects the
quality of the microfiche and hardcopy reproductions ERIE makes available via the ERIC Document Reproduction Service (EDRS).
EDRS is not responsible for the quality, of the original document. Reproductions supplied by EDRS are the best that can be made from
the original. /



4

THEORETICAL PAPER NO. 57

S EPARTIAENT OF HEALTH.
EDUCATION S. WELFARE
NATIONAL INSTITUTE OF

EOUCArTtON

DOCUMENT HAS 'BEEN REPRO-
.-DUCEG-E XAC Y AE RECEIVED FROM

THE PERSON OR DRGAANCATION ORIGIN-
'A-TING IT POINTS OF VIEWOR OPINIONS
Sr ATE° 00 NOT NECEASARH-V REPRE-
SENT OFFIC /Aj1'NATIOIiAL INSTITUTEOF

. -fibliCATION OOSITI9N OR FoLtc.

i t

f
_

=

a- representative

series of piagetian
concrete operations

-4

tasks

SEPTEMBER 1975

WISCONSIN RESEARCH
AND DEVELOPMENT

CENTER FOR
COGNITIVE LEARNING

-I

2



L 1

Theoretical Paper. No. 57

A REPRESENTATIVE SERIES OF PIAGETIAN
CONCRETE OPERATIONS TASKS

by

MAR 26.1976

Frank H. Hooper, Charles J.,Brainerd, and Thomas S. Sipple

Report from the Project on
Children's Learning and DevelopMent

Frank H. Hooper
Principal Investigator

.r

t.

4

Wisconsin Research and Development
Center for Cognitive Learning
The University of Wisconsin

Madison, WiSconsin
September 1975

I.

4



a

%Ec...ISS.-CS '0 Pk c44(YYK-E
NG''EO VATEC,Ak .AS eft GPAv7E0 BY

Ew C

AGKE4'EN,$ AtT.T.
CA PP40
CA11S,G. 1.4 E01; SfS7EM AF

1_,NEs pspyty5i^9. CMG f4 COPTP,S0/-
0V0.0,1

-Mt

.® 1975 - The Regents of the University of Wisconsin System for the Wisconsin

Research and DevelppmentV,enter for 'Cognitive Learning.

Copyright is claimed only during the period of development, test, and evaluation,

unless authorization is received from the National Institute of Education tb

claim copyright on the final - materials. FOr the current copyright status, contact

either the copyright proprietor or the National Institute of Education.

Published by the Wisconsin Research and Development Center for Cognitive Learning,

supported in part as a research and development center by funds from the National

Institute of Education, Department of Health, Education, and Welfare. The'opinions

expressed herein do not necessarily reflect the position or policy of the National

Institute of Education and no official endorsement by that agency should_be inferied

Center Contract No. NE-C-00-3-065

42-



MISSION

WISCONSIN RESEARCH AND DEVELOPMENT
CENTER FOR COGNITIVE LEARNING .

4.

The missibn of the Wisconsin Research and Development Center
__for COgnithre Learning As to help learners develop as rapidly__

and effectively as possible their potential as. human beings
and as contributing members of society. The .R&D Center-is

striving to fulfill this goal by

condubting research to discover more about
how children learn

developing improved instructional strategies,
processes and materials for school administrators,
teachers, and children,. and

offeringassistance to educators and citizens
, which will hells transfer the outcomes of research
and development into practice

PROGRAM_

The activities of the Wisconsin R&D Center are organized
around one unifying theme, Individually Guided Education.

FUNDING

lr
- The Wisconsin R&D Center is supported with funds from the
National Institute of Education; the Bureau of Education for
the Handicapped, U.S, Office of Education; and the' University

. of Wisconsin.

5

iii

1

.1



ACKNOWLEDGMENTS

The authors wish to acknowledge the Cooperation and assistance
...-provAded by Lyman Orson, administrative assistant, Virginia Carlson,
Ral0h.drowe*, Arthur Engel, and Peter Peterson, elementary school
principalsv.iand the staff and students of Royce, Waterman; Merrill,
and McNeel elementary schools of the Beloit, Wistonsin, Public School,
System. ;'

. We thank-Spencer Swinton, Educational Te ting Services, Princeton,

New Jersey., for assistance regarding statist s and measurement. In

addition, we, thank Craig Hougum for.providin computer programming

services. We also wish to acknowledge Susan derson, Nikki DeFrain,,

Arthur Gondhar, Richard Stern, and Thomas To iolo for administering the
tasks. . *

".

f

1

i ' .

F.

,

c.

A

iv

6 r
.



4

TABLE OF CONTENTS

Chapter -;- - Page

**)

A6knowledgments iv
.

4
_

'List of 'rabies vii

-.List of Figures ix

Abstract , . . .,.. . 0, xi

w

.

I Introduction - ' ..... ' .... 1
'

II The.Concrete Operations Task Serie
..,

7

The Logical Groupements Tasks 1 8-

Additional Classificatory Measures ,

1 16

Additional Relational'MeasUkes f, 17

Conservation, Tasks . .. . . . . ..: . 18

Memory Tasks c 12
,f i

' Initial Psychometric Analyses

i

4 . , e 21 .

References
i

31

III

A

Appendices

A - Complete Administration and Scori g Procedures
for the Concrete Operations T4sk eries 35'

B.- Inter-Item Analyses (Point Bi-S ial Correlation
Coefficients) for the Groupements Tasks 79

7

1



.LIST TABLES

. Table

1 Sampling Design for-the Longitudinal Study .

2 Means and Standard Deviations for the .Four
- Groupements Tasks fkom'the Initial Asset' ht Year's
Results . . . . OOOOOOO .

O

Means andSfandard'Deviations for-the Four Relations
,GrOupements Tasks from the Initial Assessment Year's
Results

4 Means and Standard Deviations for the Class Inclusion,
Combinatorial Reasoning, Auditory Memory. SpanTest,
Auditory Sequential Memory Test and Visual Orientation

:Memory from the Initial Assessment- Year's Results 24

5 Means and Standard DeViations for the'Seriation (Combineg.
Scores), Length Transitivity, and Wdight Transitivity Tasks
from the Initial Assessment Year's Results

, .

6 Means and Standird.Deviations for the Some-All, Dichotomous
Sorting, and Cardinality Tasks from the Initial Assessment
Year's Results

r :

7 ' Means and Standard Deviations for the Number Conservation,
Lle-ngth Conservation,, and WeighttConservation Tasks from:the
Initial Assessment' Year's Results 4 27

,

26

8 Hoyt Reliabilities for Various GrOupement Subscales for Two

/
Samples,. Combining Kindergarten, Third Grade, and Sixth '

Grades (N = 180) for the U.S. Sample and Combinilg,Kinder-
garten,' and First, Seqond, and Third. Grades (N =i-255),for

,
the Canadian Sample

. 's '

'

28.

9 Hoyt Reliabilities for Various Conservation Subscales
Combining Kindergarten (and Third Grades r(14 = 12Q) for
the U.S. Sample 29

i0 Hoyt Reliabilities for the Seriation, Transitivity of
Length, and Transitivity of Weight Subscales Combining
Kindergarten and Third Grades (N = 120) for the U.S.
Sample

8

4



Table

11 Hoyt Reliabilities for the Some-All and Cardipality Tasks,
Combining Kindergarten and Third Grades (R= 120)*foii-the
U.S. Sample

Page

30

7-
12 Hoyt Reliabilities for-Subscalas of the Class Inclusion

Task Combining Kindergarten and Third and Sixth Grades
' far the U.S. Sample *. 30 ,

8-1 Point Bi-Serial Correlation Coefficients for All Groupement
Items Combining Kindergarten and Third and Sixth Grade SUb-
samples (N =,180) . 80

B-2 Point Bi-Sgrial'Correlation Coefficient for 'All Class

Groupement (I-IV), Items Combining Kindergalten and Third
and 5ixth Grade Subsamples (N = 180)' . . 81

B-3 Point Bi-Serial Correlation Coefficients fOr All Relational ;

GroupeMent.Items C9mbining Kindergarten and Third and Sixth,
Grade Subsamples (N = 180) 82

B -4 Point Bi4-Serial Correlation Coefficients for All Composition
Groupement Items Combining Kindergarten and Third and Sixth"
Grade Subsamples (N. = 180) 83

..

.8=5 Point Bi-Serial Correlation Coeff icients fOr All Inversion/ .

Reciprocity Groupement Items Combining Kindergarten and
Third and Sixth Grad&Subsamples (N = 180) -84

I,

ti

B-6 Point Bi-Serial Correlation Coefficients for'A11 Class
Composition Groupement Items Combining Kindergarten and
Third and Sixth Grade Subsamples = 180) 85

'8-7 Point Bi-Serial Correlation Coefficients, for All Class
Inversipn Groupement-Items Combining Kindergarten and

ry

Sixth Grade Subsamples (N = 180Y 86

B-8 Point Bi-Serial' Correlatioh Coefficients for All'Relational
CompositiOn Groupement Items Combining Kindergarten and Third
and Sixth'Grade Subsamples (N = 180) 111. 87

r

B-9 Point Bi-Serial Correlation Coefficients forAll Relational.
Reciprocity Groupement Items Combining Kindergarten and Third
and Si4thbGradd'Subsamples (N = 180) . . . ,% 88

B-10 Point Bil,-Serial Co;rralation Coefficients for All Groupement I
Items/Combining Kindergarten and Third and Sixth Grade $6-
sampres (N = 1.80)t 4 89

viii

9:

4



Table'

B-11 Point Bi -Serial CorrelOion Coefficients for All Groupe-
ment II ItemsCombining.Kindergarten And Third and Sixth
Grade Bubsarnplet (N = 180r

B-12 Point Bi-SerialCorelatiOn Coefficients for'All Groupe-
ment III Items Combining Kindergarten and Third and Sixth=
Grade Subsamples (N = 180) . . . ..... ..

. ,

__ .

B -13 Point Bi-Serial Correlation,Coefficienisfor All Groupe-
ment IV Itkos Combining Kindergarten and Third and 'Sixth
Grade Subsamples (N = 180)

.1,

90

B-14 Point $i- Serial Correlation CoeffiCients for All Groupe-
ment V Items Combining Kindergarten' and Third and Sixth
Grade Subsamples' (N = 180) .

.
91

I

B-15 point Bi-Serial Correlation Coefficients fdr All troupe- *

ment VI Items!' Combining Kindergarten, and Third and Sixth
- ,

Grade Subsamples; RI = 180) 91"

.

Page

:9;9;

90

B-16 poilt Bi=SerialCorrelation Coefficients for All Grove-
ment VT; Items Combining Kindergarten and Third!and.Sixth

Grade Subsamples (N r 180) .

B -17 Point Bi-Serial Correlation Coefficients for All Groupe-
ment VIII Items Combining Kindergarten and Third and Sixth
trade Subsamples (INC= 180)

LIST OF FIGURES

Figure

1 Triangular stimuli used in GroL ements I, II, and III'
. .

tasks 1p

2 Circular stimuli used in Grou em nts i, II, and III

tasks 11

3 Stimulus 1 used in Grbuament IV ask

4 Stimulus 2 used in Groupement IV task 13

S.

'1

92

92

Page

121'

10



V

NA.

ABSTRACT

Asan_idtegral step in a-comprehensive, four year longitudinal
analysis of concept development, a,serillrof logical concept tasks based

-upon Piagetian theory, and suitable for administration to individuals

five years of age, or olde.r._aLe described. The. developmental foCus was

the logical groupements associated with the concrete operations period

of middle-Childhood, primary Addition of classes, secondary addition of

classes, bi- univocal multiplication of Classes, co-univocal multiplication
of classes, addition of asymmetrical relations, addition of symmetrical' rela-

tions, bi- univocal,multiplication of relations, and co-univocal multiplica-

tion of relations, respectively. Sixty-four ,binary choice items were

deVisedi one half of these assessed the operation of logical composition

while the remainder assessed the inverse operation (classificatory gases}

and reciprocal operation (relations'cases). In addition,,complimentary'

concrete operations tasks, adapted .from.the procedures of previous normative
0.nvestigations,,were administered. These 'included dichotomous sorting, sane -

all understanding, class inclusion, cardina4ty, combinatorial reasoning,.

serial ordering, addition, and correspondence, transitive inference, and

`conservation of length, weight, and number.
A sample of 180 children (equal numbers'of kindergarten, and third

and sixth grade male and female subjects) received the concept task

series. Significant sex differences and order of presentation effects

were generally absent. ks anticipated, graderlevel main effects were

significant for the great majority of the tasks (the only exceptio'n Was '

length transitivity). Initial psychometric analyses 1tlizing coefficient
alpha (Hoyt reliability, coefficients and associated' tandard errors of
measurement) indicated a generally satisfactory leve of internal consistency

,for the present task series. The Hoyt reliability v lues for the various
groupements comparisons (including a separate sample of Canadian children)

ranged from .62 to .91. It was concluded that tile oncept task series provided

a generally reliable assessment of logical reakining during the middle-

childhood years.

4
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I

INTROD CTION

Md.

., .
, . .

The purpose of this paper is to present a resume of a Piagetian
concrete operations task array which is currently undergoing developilient

and evaluation. ,These task,formats were designed for utilization in an
ongoing longitudinal study or-Children's'cognitive development and con-
cept learning (Hooper & Klausmeier, 1973). It-is hoped that a detailed
report of the theoretical rationale, psychometric characteristics, and
administrative procedures will enable other researchers to consider the
employment of these treasures as indices of Piagptian-logical _thought
during the middle, childhood years. , _.

In conjunction with ,a series 'of concept tasks derived from the
.! Conceptual Learning and Development, (CLD) model 6K2hugmeier, Ghatala,4

& Frayer, 1974), the present array of Piagetian measures is the focus
of a longitudinal'assessMent of children aged 5 to 15 years. Repre-
sentative samples /of kindergarten, third,and sixth grade children (30
boys,and 30 girl at each age-grade level) from a school system in a

'Midwestern city (1972 population: 35,729) were initially assessed in
the spring of 1973. The 156. continuing participants were retested in

' the spring of 1974.. The 1975 core longitudinal sample consisted df 146
s jects. In addition, testing effect control. groups (N = 24 -at each grade
lev 1).. were drawn from the original cohort samples and tested'initially in,'

,197 , while separate control samples were employed in 1975. The general
-sampling-assessment design is presented in Table 1. All the children also
received a Series of group administered concept tasks derived from. the CLD

x

model dealing with mathematics (equilateral triangle), language (noun), and 4 *.

'science (tree and cutting tool). - ; ,

. The detailed theoretical, rationale underlying the present Piagetian
task series, has been previously discussed (e.g., Brainerd, 1972, 1973a,
19"73b; ,Brainerd & Hooper, 1975; Fla;relr, 1963; Hooper & Klausmeier, 1:973;

Inhelder & Piaget, 1964; Kofoky,
.

1963, 1966; Piaget, 1960, 1970a, 1972;

Weinreb & Brainerd, 1975). Reports - detailing the initial research

results are'currently in progre (e.g., Dihoff, j1975;. Gonchar, 1975;

; Tonio
thereto'

Hooper, sainton, & Sipple/ 197
discussion presented here wil

of& Hooper, 1975).' The background
of necessity, be brief.

For Piaget the process w ereby the individual acquires knowledge con-
cerning external objects (including social Alecto), hillgelf, and salient
self/object.interrelationships is an inevitable product ol a, dialectical
interactioniot systeM (Piaget, I970a, 1970b). The individual's actions

are the-basiS ,e for the, realization of sI elf and the construction Of the
_., 'external world; thus neither component, can be defined independently-of the

other since the changing structure of each is mutually dependent upon the

dialectical perspective. Piaget defines intelligence, the highest form of

biological adaptation, as follows; ,

--------..
I

. ,f)

'. 1 i
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Cohort6c '1973 1974

r

TABLE 1

-Sampling-Des.' n for the Longitudinal Study
.

(Table 'entries are approximate mean ages)

Time of Measurement

1975 1976

1967

1
1967,

6 -60) (N = 48)--0.8 (N -= 46)-0. 9

(N = 24)-

N =
[Kindergarten]

7

.1967 8(1J, =21)

1967"

1964,` 9 (N = 60)* 10 (N = 54) 11 50)--"12(N =
[Third Grade]. -1W

1964 10 (N = 24)

1964 11 (N = 22)

1964

196 12 (N = 66)-00 13 (N = 54) 4.14 (iN .50) ---4015

`Sixth Grade]

:19 1.

o7 .

13 (N = 24),

1

61

14 (N mg 24)
.4"

1- ,,- .
. . , the form of 'equilibrium -towards which all the. struc-
barei arising out of perception, habit, and elementary sensori-
motor mechanism tend . . ., [and further] the most plastic --

and at, the.sarne time the most bur le structural equilibrium
of behaviour, (intelligenceP is tially a system of liv7-

Eng acid acting Operations [Piag 960, pp. 6-7].

4



The term concept denotes qualitatively distinct entities and asso-
ciat-d, processes for the Piagetians as contrasted with the typical learn-
ing theorist (Beilin, 1971; E'Ikind, 1969; Klausmeier & Hooper, 1974). =

The reference point for the term concept varies in Piaget's
theory depending upon the generil developMental period in'

(question. Thus, in the infant and Very young child concepts
i are denoted by the sensorimotot schemes set in the context of

'1. external actions. The gradual appearance of a stable object-
permanence( concept, that external objects exist independently of

. the infant's. actions upon them or spatio-temporal relationship with
thet, is an example of a sensorimotor.conceptual acquisition.

In.the older preoperational child, concepts are begin-
, ning to beinteriorized, that is, inTartdissociated

from particular actions, but yet dominated by personal
("egocentric") viewpoints; in this sense they are
"subjective," unstable concepts. Eventually stable
"objective" concepts are attained; at thewooint'that
they become fully interiorized action schemes --PIDget
calls them operations [Furth, YoUniss, & Ros6, 100,
p. 37].

It is through, this action-based operatiVity that genuine knowl-
edge is acquired. "Operativity, which may involve the use of
sensory and perceptual data, leads to-the construction of knowl-
edge, while perceptual and sensory data per se do not' [Beilin,
1971, p.99]."

4
Operativity in_the strict sense only becotes possible during

the middle childhood years- It -1.i4.-during--tb.44triat the
child's cognitive activities become organized into Coherekd-=-------
integrated systems. The term operation is used to refer to these
systems both as something the child haR at his disposal (i.e., .

activities which the child is capable driperforming) and as some-
, thing the child typically sloes (Furth',.i969). Concrete operations

are internalized representations of cooplinated actions which are,
themselves, organized into larger coordinated systems called
groupings or groupements. Viewed as something the child does,
olArations include the logico-mathematical activities Of adding,
subtracting, dividing, setting terms in torrespondence0 as in tie
casePof classes and relations, and the infralogical activities
(anchored to a specific spatio-temporal context) which deal
quantity, measurement, space, and time concepts (cf. Flavell,
1963, p. 166). Viewed as something the child has, operations must'
be considered as parts of a higher-order structural organization.
As Flavell has stated: .

One cannot really grasp the concept of class without .

understanding what-a classification system entails, .

because the single class.is only an abstraction from
the total system. This is the central meaning of
Piaget's holism in the domain of, cognitive operations
the isolated /operation can never be the proper unit o

. analysis, because itigains all its meaning from the
system of whi.ch it i a part. A given operation, put
into concrete effectlin the here and now, always pre- -
Supposes a structured system 'which includes other,

1

o
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'1

related operations, for the .moment latent ax
inactive but always potentially actualizable
themselves and, above all, always a force gov-
erning the form and character bf the operation,
which is momentarily on stage [FIaVell, 1963,
p. 1673.

It is these supraordinate structures, the [so called]
logiCal operations groupements, which are said to inter-
relate and subsume all'directed thOught during t$e middle
childhood period. Four of the grotTements arg. concerned

_with [operations on] logical classes, and four complemen-
tary cases deal with [operations on] logical relations.
The:most important of these include primary addition of
classes (as evidenced, for example,. in the class inclusion
problem), bi-univocal multiplication of classes (as showq
in matrix Completion or class, intersection problems),
addition of asymmetrical relations (as qvidenced in'seria-
tion and transitive inference tasks, e.g.,, the conclusion.
that A must be less than C, on some dimension, if shown.that
A<B and B<C), and bi-univocal multiplication of relations
(as assessed, ,for example, in the serial correspondence and
double seriation matrix tasks)..

The present investigation has as its explicit goal .an
admittedly formidable research objective,i.e., the empiri-
cal assessment of the behavioral consequencei of Piaget:s
logical model as represented in the concrete-operational
groupements of the middle childhood years. Since the various.
logical groupements are theoretically predicted tO emerge in
parallel or concomitant fashion, developmental synchrony is
anticipated for.all the higher-order classificatory and re----
/ational Conceptual acquisitions. 'This'forms the basis of
one major implication directly generated by the Piagetian
logical structure construct--that of within -stage correspon-
dence (cf.,Brainerd, 1973b; FlavelI, 1970 971; Hooper,
,1973?wohlwill, 1963). 'Relatively uniform performances
should be found for task situations (eqtated for generai-
item difficulty) designed to assess behaviors.derived from
common structural components, 'Thus, for ekample, equivalent
tasks measuring, class, relation, and natural number concept
proficiency should show simi'ar congruent developmental
patterns emergence, stabilization-generalization,
and final mastery) according to orthodox Piagetian theory

. [Brainerd, 1972],

The antithetical corollary to,the stage-correspondence
postulate is, of course, withih-stage tequeli4a1 linkages,
i.e., the prediction that mastery of certain tss'complex
task - specific behaviors is a logical and.gene ic precursor
of subsequent higher-order abilities. Certain empirically 1 N

demonstrated cognitive-dev&lopmental sequences or-asyn-
chronies are difficult to reconcile within the Piagetian \

,

15
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system as it is conventionally interpreted (cf. Flavell, _

1972,-for a noteworthy description and analyLs of devel-
opmental sequences) (Hooper &1Klausmeier, 1973, pp. 13-16].

t
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II

THECONCREiT OPERATIONS TASK SERIES

The present task array was designed to ensure a certain minimal degree
of across-subject and across-task standardization-while maintaining essential
comparability with the earlier Piagetian concrete operations concept assess-
ment'research. All measures were individually administered and an attempt
was made to retain the desirable flexibility features of the mdthode clinique.
Thus, following the establishment of essential rapport with the subject, the
task settings were adminOtered in a relaxed, game-like atmosphere intended
to be nonanxiety producing. No explicit corrective reinforcement was intro-
duced.except in the initial warm-up sessions. Questions we're restated if

the child's responses were ambiguous or if an obIlious misunderstanding of the
criterial question was evident. The tasks were presented in three separate_

sessions] as follows:

Session One: (A) Seriation task series; (n') Conservation of number,

CC) Arithmetic operations (addition and subtraction)2, (D) Cardin-

ality and (E) Dichotomous sorting.3

Session Two:; (A) Memory tasks (auditory memory span [word series],
auditory sequential memory [digit span], and visual orientation memory),
(B) Groupement tasks, .1C) Combinatorial reasoni and (D) "Some-all"

relationships.

Session Three: .(A) Conservation and Tra nsitivity tasks series4, and

(B) Class inclusion task.
a

1
Note that only a partial task array, e.g., memory easki, groupement tasks,
combinatorial reasoning; and class inclusion, was administered tó the sixth
grade and subsequent older subjects in a single session.

r

2
The arithmetic operations task (Brainerd, 1973a) consisted of 16 incom-

plete addition equations, e.g., "How many aptdes is four apples plus three
apples?", and 16 incomplete subtraction equations, e.g.,' 'How Many apple
is five apples minus three apples?". The items were presented in written

form and read aloud to the child. The subject was permitted three,minutes
to complete the entire set of 32 iteMt.

3
The various tasks in the initial session were presented in one of the
following four orders of presentation: E, D, A, B, C; A, C D, B,

E, B, D, C, A; C, B, ADD, E.

ir
The conservation and.transitiviy measures consisted of: conservation of"
length (identity and equivalence task formats), conservation of weight_
(identity and equivalence task formats), transitivity of length, and trans-
itivity of weight. Following a "warm-up" exercise to ensure an understanding
of the criterial reference terms, the identity, eqqivalence, and transitivity
tasks were presented in one of six counter-balanced orders of preseAtation.

The length cases always'qpreceded the weight cases.,

ic

4 7
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Brief descriptions of the administration procedures and stimulus
materials employed in each of the concrete operations tasks art pre-,
sented below. For complete administration procedures and associated
scoring protocols see Appendix A.

THE LOGICAL GROUPEMENT TASKS

Piaget employs the term groupement to describe the structural "unit" of
the child's reasoning typical of the middle-childhood age interval. '.The

signifiessignifies "that these structures are syntheses of the common group and
lattice structures of abstract algebra [Brainerd, 1972, p. 4].". Four of
the cases deal with classes and four concern relational understanding. As
Brainerd observed:

Piaget contends that a given structure S is engendered by either a
cognitive operatiog' ana its inverseif S is one of the four "class"
groupementsor-by a cognitive operation and its reciprocal--if S is
one of the four relational' groupements. In thcory,'the notion op
"'operation" can here betaken to mean alMost any internalizable
property of overt_action. In practice, however, .the notion-may be
restricted to the'set-theoretic operations of union and intersection
and the arithmetic operations of addition and multiplication. Thus,
each class groupement owes its existence-to the.fact that the cognizer
is capable of simultaneously uniting and subtracting(classes, while
each relational groupement'OWes its existence to the fact that the,
cognizer is instartanebusly aware of thereciprocal implications of
the equivalence and difference relations produced by arithmetic addi-
tion and multiplication. To''illustratee the capacity simulaneously
to add two subordinate classes to yield,.a superordinate class end to
subtract one subordinate class from the superordinate class to yield
the remaining subordinate class engenders a certain class groupement
structure. Also to illustrate, the knowledge that A<B and B<C
simultaneously implies both A<C and C >A engenders a certain rela-
tional structure. Although one,may quibble with these claims about
the origins of groupethent structures on theoretical grounds, Otero
is no denying their obvioUs'empirical implication: If one- shes
td conduct research on thesestruCtures, then one most cert inly
will have to .focus on the unions and intersections of'hiera chical.
classes and their inverseson the one hand--and on-the addition -
multiplication of equivalence-difference relations and their recip-
rocals--on the othor ['brainerd,,1972, p. 5].

Eacgroupement structure may be characterized by formal properties whfch
include the operations of compositiOn, reversibility, general identity, special
identity, and associativity. The initial` operation of composition, e.g., the
union'of classes, and its inverse (for the class cases) or its reciprocal (for
the relations cases), have been utilized in the prsent task settings. The
total task array consists of 64two-choice'judgments, eight for each of the
separate groupements. Half the items deal with the composition operation and'

rir
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the remainder assess the reverse operation. The stimuli Tor the class groupe-
ments (I-III) are presented in Figures 1 and 2; the stimuli for class groupe-
ment IV are shown in Figures 3.and 4.

Groupement I: Primary Addition of Classes (Score Range = 0-8)

1. Ih reference to triangles, some blue, some yellow, some red, and
some both yellow and red (see Figure 1), the S is asked whether
the triangles of some specific color are the same (more) in num-

. ber as all the triangles. The logical operation characterizing,
the_psychological process is the composition (addition) of hier-

. archickl primary classes A (triangles with yellow on them) + A'
(triangles without yellow on them)" = B'(triangles): trials.

2. In reference to the same stimuli, the S is asked whether there
r

would be any members of the Superordinate class remaining if all
the members of the subordinate class were removed. .The logical
operation characterizing .the psychological process is the inver-
sion (subtraction) of hierarchical primary classes B,(triangles)
A (triangles with yellow on them) = A'. (triangles without

yellow on them). 4 trial p (The above procedure in 1 and 2 is

repeated with circles, see `figure 2.)

'Groupement II: Secondary Addition of Classesc(Sopre Range = Q-8)

1. In reference to the same stimuli used in Groupement I, the S ds
asked whether the triangles of a different specific.color are the
same (make) in number as all the triangles. The logical operation
characterizing the psychological prodess_is the compositidh (addi-
tion) of hierarchical secondary classes A (triangles6With red on

them) + A2' (triangles without red on them) = B (triangles). 4

trials.

2. In reference to the same stimuli, the S is asked whether there
would be any members of the superordinae class remaining if all
the members of a subordinate clasp were removed. The logical
operation characterizing the psychological process is the inver-
sion.(subtraction) of hierarchical secondary classes.B_(triangles)
- A2 (triangles With red on them) = A2' (triangles without red on

them). 4 trials. (The above procedure in 1 and 2 is repeated'
with circlds, see Figure 2.)

Groupement III: Bi-univocal Multiplication of Classes (Score Range = 0-8)

.1. In reference to the same stimuli used for Groupement I and Groupe-
ment II, the S is asked whether the figures with any amount of
yellow (red) on them are the same (more) in number as the figures
with both yellow and red on them. The logical operation character-
izing the. psychological process is the composition (multiplication)
of classes where each of the component members of one class is set

in one-to-one correspondence with each of the component members of 4
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a secondclasp such that Al (triangles with yellow on themi x A2
(triangles with red on them) = A1A2 (triangles with both yellow
and red on theta) : 4 trials:

2. In referenCe to the same stimuli, the S is a'sked whethor'there
would bd any figures with both yellow and red on them remaining if,
all the circles with yellow (red) on them were removed. The logical
operation characterizing the psychological process is the inversion
(division) of a.prOiluct class by one class such that A1A2 (triangles
,with both yellow and red on them) + Al (triangles withyellow on'

) A2 (triangles With red on them). 4 trials. (The'same pro-
ure in 1 and 2 Above is repeated with circles, see Figure 2.)

Groupemen IV: Co-univocal MultipliCation of Classes (Score Range = 0-8)

t
i

.

1. ,r1 reference to triangles, some red, some yellow, and circles, all
,yellow (see Figure43), the 5 is asked whether the yellow circles

. are the same (more) in number as the.yellow figures. The logical
'operation characterizing the psychological process is the/Comp:y.1,
sition (multiplication) of classes in which one member of'one'class
is set in correspondence with several members of a secon class ie,.,

such that K1 'triangles (Al = red, Bl.= yellow)] x K2 [ ellow (427
triangles,,,A2' = circles)] = A1A2 (red triangles)-+ Bilk (yellow- --
triangles) + B1A2' (yellow circles). 4 trials. '

2. In referenCe to the same stimuli, the S is asked whe -r there
. would be any yellow circles remaining if all the yellow figures

were removed. The logical operation characterizing e psycho-
,. logical process is the inversion (division) of pr d ct classes by

' one class such that [A1A2 (red triangles) + B1A2 (y- low triangles)
+ B1A2' (yellow circles)] 4 [Bi (yellow) + A2 ( triangles) + A2'
(circles) ] =.A1 (red) : 4'trihls. (The same procedure, in 1 and 2
Above is repeated with Stimulus2, see Figure 4. .

Groupement V: 'Addition of Asymmetrical Relations (Scor Range = 0-8)
.

1. In reference to three sticks differing in le gth,by a small amount,
the S is shown the three sticks and told th stick A is shorter
than stick- B; that B is shorter than C, an is asked the existing
length relationship between A and'C. (The above procedure is
repeated with the wei§htsdimension.) The logical operation charac-
terizing the Psychological process is th composition (addition). of
difference relations [(A + B) + (B + C) - (A r(- C)]. 4.trials.

2. Ih reference to the same stimuli, the S is shown the three sticks
and told that C is longer than B, that/B is longer than A, and is
asked the existing length relationship between C and (The

4 above procedure is repeated with the,Weight dimension.) The logi-
cal operation characterizing the psychological proceis is the
reciprocity of difference relations/HA + B) + (B + C) = (At C)]

[(C+ B) + (B A) = (C A)] = (A= A). 4 trials.

24
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Groupellent VI: Addition of Symmetrical Relations (Score Range = 0-8)
4

'

1. In reference to three 'sticks each of a differenticolor, but of the
same length, the S is shqwn the three sticks and' old that etidk A
equals stickB in length, that B equals'Cin leng and is, asked.

the existing length relationship $etween A and C. (The above-

procedure is-repeated with the weight dimension.) The logical
operation characterizing the psychological process is the compo-
sition (addition) of equivalence relations (A ++ B) +. (B C) =

(A' +-r C) . 4 trials.
2. In, reference to; the. stimuli,. the S is shown 'the ,three sticks

and told that Clequals B, that B equals A, and, is asked the exist-
' ing length r ationship between q and A. (The above procedure is

repeated wi e 'weight dimension.) The logical operation charac-
terizing the.ps chological. process is the reciprocity of.equivalence
relations [(A 'B) 4k.(34-4,c)_= (A C)] + [(C B) + (B cA) =

-(C -4-3- A)] = tJ ++ A) . ,14 trials.

Grou ement VII: Bi-univocal Multi lication of Relations (Score ..n e

1. In reference to'three sticks differing in both length an weight,

the S is shown'the three sticks and told that A is both s orter
and lighter than'81 that is both shorter and lighter th C, and \,

is asked the existing length and weight relationships betw en Agir,

and C. The logical operation characterizing the.psychologi al

, process is the composition (multiplication) of difference re ations
(A -4-4'B) x C)'= (A+-+ C). 4 trials.

2. In reference to the same stimuli, the S is shoWn the three sti ks

. .
and told-that C is both longer pnd heavier than B, that B is bo

.
longer and heavier than A, and is asked the existing length an
weltght relationships between C and A, Thd logical operation- ,
characterizing the psychological prdceis is the reciprocity of
difference relations (A.-44 C) f.(A +4 C) =4(A -444°A) which also

.
may be exprepsed as [(C -3t B) x (B++ A)] (C = A144 A.

trials.

Groupement VIII: Co- univocal Multiplication of Relations (Score Range = 0-8)

1. In, reference to three sticks differinglin length, but of the same ,

;weight, the S is shown the three sticks and told that A is shorter
and is the same weight as B, that B is shorter and is the. same
weight as C, and is asked the existing length anclweight.relation-
ships between A andC. The logical operation characterizing the
psychological process is the composition (multiplication)'of dif7
ferenge relations by equivalence relations (A +4f B) x (8'4-34 C)

(A ++ C). A trials.

2. In reference, to the same stimuli'".the S is shown the three sticks
and told that C is longer and is the same weight,as B, that 13 is
longer and is the same weight as A, and is.asked.the existing length
and weight/relationshipa-between C and A. The logical Operation

25
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. characteAizing the'psychologfcal process is the recipZOccty
of difference relations by eqUiiralence relations (A 4-4 CI

. (A 44+ C) = (A 42*-1-..A) which may also.be expresSed as [(C 4-4-10x
(B +4' A) ] + (C +44 A) = .(A 44t,, A) . 4 trials.

4. ,-

. 'ADDITIONAL CLASSIFICATORY MEASURES . .

.

.

i \
1. Dichotomies (Scdre Range. = 0-3) -

.: . , .

S dichotomizes, according to one,of the three dimensions, 22 pictorial
st- imuli varying on the dimensions of color (red or blue), shape (square .

-----1

or,circle), a number (one or two objects per' stimuluS), regroups the
same stimuli n another of the dimensions, and finally regroups the same
stimuli on the third dimension. 3 items. Adapted from Kamii and Peper
(1969). e

2. ,Some -all (Score Range = 0-4)
.

In reference'to Eve triangles --three rd and,two blue--and fOur blue
circles, the S is asked-questions represetting each of the following
two relationship (I). All members of a subclassaremeMbers of a),,,
higher class. 2 items. (21 Some but not all, members'of'a heghe4ass
are members of a given subclass. 2 items. Adapted from Kofsky:,414W.

3. Class inclusion (Score Range = 0-5) 4-,p7

a, In reference to triangles, ,three red and two blug#4.he S is
-rdinateasked whether there are more members of the sum

-.., ,,

class (triangles) than members of the nest -Auocla ed

figures). 1 trial. (The above procedl is repeat' .usiri4.
7'

circles intanother.trial%) i-4'
.

q ,..::. q

'b. ].n reference 'to trianglesthree ,,p,p -And two blue stand four

- blue circles, the S is askediw er there are more members,,
of the superord n4e class ( gles), than members of the

nested subclass (red figur
, 4,/

1 trial. (The procedure is
repeated in another tri Nith the same stimuli using be

..

figures as the superore ate class and circles as the n seed
subclass.)

. In reference to the same stimuli used in (b), the S ip asked
which of the intersecting classes lue figures or,trianglep)
is,latger. 1 trial. 5 total trfal . Adapted from Kofsky.
(1966) .

orial R ning (Scorejange 0-28) ./ Aso

The S forms a = Sossible (28) pairs of differently colored chips (eight
different co fs) without repeated pairs. Adapted from Goodnow (1962).

5., Caxdinality k/Series (Score Range = 0-5)

a. Cardipatity I: Sets A &D ..-''

The O'ijudges the non-equAalence of number,ofttwo parallel
rows /of dots of unequal l lunumber dispersed over eqaengths.

4/. a
.

( .

. .^. '6 Tem. Adapted from Brainerd 1973a)' f .
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b. Cardinality -Sets,13 & C

The S-judges the non-equivalence of number of two parallel
rows of dots of unequal number dispersed over Unequal lengths.

6 items. ,Adapted from Brarnerd(1973a).
c. Cardinality I: Sets E & F

The S judges the equivalence of number of two parallel ryas
of dots of equalnumber dispered over unequal, lengths. -4

(

items. Adapted from Brainerd (1573a).
d. ,Cardihality II: Verbal Comparison.of Numbers'

The S judges the equivalence or nonequivalence of number og I'
two pairs of single digitnumbers presented verbally. 5 judg-

ments. Adapted from Brainerd (1973a) and Gonchar (1975).

e. Cardinality Visual Comparison of Numbers
The S judges the equivalence or non-equivalence of two rows
of dots under the, following two conditions: (1) equal numbers

of dots dispersed over unequal lengths,.and (2) unequal numbers
presented over equal lengths. 5 judgments. Adapted from

Brainerd (1973a) and Gonchar (1975).

DDITIONAL RELATIONAL MEASURES

1. Seriation Task Series (ScoreeRange = 0 -5)-

a. Serial Ordering
v 1

The S orders (1) an.array of seven sticks'that differ (by one
centimeter increments), in length, and (2) an array of 10
circles that differ in diameter (by three centimeter increments).

Adapted from Elkind (1964).

b. Additive Seriation
The S inserts three additional"stckS into their proper .placd

in-an existing ordered array of seven sticks. .Adapted from

Elkind (1964).
c: Serial Correspondence: Matching Case

Given a seriated array of seicks and a seriated array of circles,

the Smatches each member of One seriated array with the corres-'---
pondihg member of the.other seriated array. Adapted from Coxfgrd

(1964). .

d. Serial Correspondence: Extension and Compression Cases
The members, of one seriated array are first extended, then com-

pressed, and tinder each condition-the.,S matches three members
of the deforMed array to the,corresponding members of a second,
unmanipulated, seriated array.' Adapted from Coxford (1964).

e: Serial Correspondence: Scrambled Case
The'members of one seriated array are reoriented in a scrambled

fashion, an the S matches three members of-the deformed array

to the corresponding membersVof a second, unmanipulated, deriated

array. Adapted from,Coxford (1964)-. '

TransitivityofLength (Score Range = 0-75)

The S compares (1) one Stick A to another' stick B in terms of their equal
lengths, (2) stick A to a third stick C in terms of their unequal lengths,

and .judges the inequality of length of sticks B and C. 5 judgments.

Adapted from Brainerd (197313).

27
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.3. TransitivitS, of Weight .(Score Range = 0-5)

The S compares (1) one clay ball A to- another clay;ball ti terms-of
their equal weights, (2) clay ball A to athird ciaVball C in terms
of their unequal weights, and judges the inequality of weight of clay
balls B and C. 5 judgments. Adapted from Brainerd (1973b).,

V

CONSEVATION TASKS

1. Identify Conservation of Ledgth (Score Range = 0-6)

The S (1) predicts the length of a single string to be the same if
,:perceptually altered (3 judgments, one followed by an explanation

_

-druauiry), and (2) judges the length of the string to be the. same
after being perceptually.,aAered (3 judgments, one followedby`an
explanation inquiry). 6 judgments. Adapted from Hooper-(1969) and
Brainerd (1973b)..

t.

2. Equivalence Coniervation of Length (Score Range gs-.0 -6)

The S (1) predicts the length of two perceptually equiv
be equal if one were perceptually altered (3 judgments,
an explanation inquiry), and (2) judges the length of th
eqUal after one has been perdeptually altered (3 judgmen
by an explanation inquiry). 6 judgments.. Adapted from

3.- Identity Conservation of Weight(Score Range-= 0-6)

'The S (1) predicts the weight of a piece of clay/to be the awed if per-
ceptually altered (3 judgments, one followed by an explanation- inquiry),
and (2) judges the weight of the clay ball to be the same after being
lierceptually altered (3 judgments, one followed, by an explanation 'inquiry).
6 judgments. Adapted from Hooper (1969) and Brainerd (1973b).

4. Equivalence Conservation of Weight (Score Range = 0-6)

The S (1) predicts the weight of,two perceptually equivalent clay balls
Zto be equal if one were perceptually altered (3 judgments, one followed
by an explanation inquiry), and (2) judges :the weight of the clay balls
to be equal after one has been perceptually altered (3 judgements, one
followed by 'an explanation inquiry). 6 judgments. Adapted from Brainerd
(1973b).

Conservation of Number (Score Range = 0-7)

S

ent.strings to
ne'followed by
strings to be
, one followed

rainerd (1973b).

The S (1) predicts the number of two sets of chips to be equal if one of
the sets were perceptually altered (3 judgments, one followed by an expla-,
nation inquiry), (2) judges the number of each of. the sets,to be equal
after one has been perceptually altered (3 judgments, one followed by an
,explahation inquiry),/and 13) judges the number of the sets to be unequal

'

'after one chip has b en removed from one of the sets., 7 judgments. "

Adapted from Brained and Brainerd (1972) and Rothenberg (1969).

28
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MEMORY TASKS

Three measures of memory ability were employed. The auditory sequential
memory test (Wepman & Morency, 1973b) consisted of a forward digit series (2
to 8 4igits).with two sets of differing numbers at each-level (score range =
0-70). The auditory memory span test (Wepman & Morency, 1973a) consisted of
a forwaia'word series with three trials of'differing..word sets at eadh-level
from two to six words (score range = 0-60). The visual orientation memory
test (Swinton, 1973) assessed the child's ability to recognize and identify
(following a 5-second study. interval) a two 4imensional geometric figure

Aline drawing) from a pictorial arr the same figure in varying

spatial orientations. There wer= four possible choices for each of

20 items.5
.

;

4,1

R

5 Information regarding these copyrighted memory task materials may be
obtained from Language Research Associates, Inc., 175 E., belaware Place,

Chicago; Illinois, r,0611,

2 9.



II

1

INITIAL PSYCH' ETRWARALYSES ....

Certain preliminary analyseswe I conducted on the initial year's cross-

sectional data. The observed means and standard deviations for the kinder-
garteh, third, and sixth grade male and female subsamples are presented in

Tables 2, 3, and 4. Similar values for those tasks administered to only the
kindergarten and third grade subsamples are presented in Tables 5, 6, and 7."
No significant order of presentation effects were. found. As anticipated,
factorial analyses of variance indicated signifiCant grade level effects for
alf'the tasks shown in Tables 2, 3, and 4. Sex differences were significant

for only one of the measuits, class inclusion, where female performances were
found to be superior to thlose of their male counterparts at all three grade

levels. There were no significant grade level x sex interactions. Grade

level main effects were significant or all the tasks presented in Tables 5,

6, and except for the length transitivity case. While, sex main effects

were notably absent for all of these tasks, a significant grade level x sex-

interaction value resulted from a case of kindergarten female superiority
and third grade male superiority for the equivalence length conservation task.
Thus, children'. performances on the present tasks appear.to be significantly
related to chrorplogical age and generally free of notable sex biases.

Hoyt reliability coefficients, formally analogous to coefficient alpha,
and associated standard errors of measurement are reported in Tables 8 through
11 (conventional reliability indices were not seen as appropriate for the
dichotomies and combinatorial reasoning tasks).6 Despite serious reservations
about the appropriateness of applying conventional psychometric analyses to
Piagetian concept task settings (cf. Carver, 1974), the following information
may be used for general comparison purposes to more traditional ability mea-

sures. As Table 8 indicates, the Hoyt reliability values for the various
groupements comparisons for all the United States and Canadian samples range

from .62 to .91. For all comparisons which involved 16 or more items, the
respective-Hoyt values exceeded .70. Groupement task inter-item analysis

values are presented .in Appendix-B (Tablet' 8-1 through B-17).
Tabl9 presents the reliability values for the various conservation task

items. Values ranged from .87 to .95. The average Hoyt value for the con-

servation tasks is .91, indicating an obviously acceptable level of reliability.

Table 10 presents counterpart values for-,the additional relational-concept

tasks. Due to the different logical structure of clays inclusion items one
through four (i.e., nested subclasses) as opposed to item five (i.e., inter-
secting subclasses), two subscales for computing reliability coefficients were

employed (see Table 12), It may be concluded that with the exCeption,of
the Some-All task the present reXiability Values indicate a generally sat-
isfactory level of internal consistency for the Piagetian task series.

6These analyses were computed using the LERTAP test analybis Program,'

Version 2,-1974., Madison Academic Computing Ce4ter, Univprsity

of Wisconsin, Madison, Wisconsin.
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TABLE 5.

25

Means and Standard Deviations for the SeriatioR (Combined Scores), Length Transitivity,

and Weight Transitivity Tasks from the Initial Assessment Year's Results

(n = 30 for Each, Grade/Sex Subsample)

I. %. 's

Grade

.

Seriation

X S.D.

Length
Transitivity*

X S.D.

Weight .

Transitivity*

X S.D.

Kindergarten

Males
Females
Total

Third-

Males
Females
Total

Combined Grade

Males
: Females

Total

1

1.867 1.167
2.000 .983

1.933 1.071

,

3.800 .887

3.667 .661

3.733 .778

2.833 1.416

2.833 1.181

2.833 .L.298

.

.

'

3.600 1.993
3.667 1.'988

3.633' 1974

.

.

4.133 1.889
4.433 . 1.35i
4.283 1,637,-

..

3.867 1.944

4.050 1.731
3.958 1.835

.

4.333 1.268

4.267 1.596

4.300 1.430'

.

'4.667 1.268

4.933 .365

4.800 .935

,

,4.560 1.269

4.600 1.196.

4:550 - 1.229
.. .

*See Brainerd (1973b) for norms for Canadian.kindergarten and first'and

second graders.
\\

4



26

TABLE 6

Means and Standard Deviations for the Some-All, dichotomous Sorting,
and"Cardinality Tasks from the Initial Assessment/Year's Results

._(9, .3Q, fan,Each Grade/SeA,Subsample)
, t

.

Grade

.

Some-All

X S.D.

Dichotomous,'
Sorting , 1

S.D.X ',

Cardinality*
, - -

X S.D.

.

....-

.

Kindergarten
,

.
..

Males 3.433 .728 1.133 .819 '1,..900 1.269
Females 3.567 .817 1.067 .868 11.667 1.213
Total 3.500 .770 1.100 :838 1.783 . 1.237

Third

Males 3.800 .484 2.100 .759
..:

\ 3.9'33 1.048
Females 3.867 .434 2.100 .803 I 4600 1.079
Total 3.833 .457 ' 2.100 .775 1 34767 1.063

. -

Combined Grade-

Males
.

3.613, , .640 1.6,17 .922 2.417 1,544
FeMales 3.717 .666 1.583 .979 2:;,633; 1:494
Total , 3.667 .653 1.600 .947 2.1775 1.520

.

,

*See Brainerd (1973a) for no ms for Canadian kindergarten and fixst.graders.
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TABLE 8

Hoyt Reliabilitie forNartus Groupement Subscales for
Two Samples, Combining Kindergarten, Third Grade, and

Sixth Grades (N = 180) for the .U.S. Sample and Combining Kindergarten,
and^First, Second, and Third Grades (N = 255) for, the Canadian Sample

Subscale Hoyt
Standard Error
of Measurement

U.S. Canadian U.S. Canadian

All (64) Groupement Items .88 (.91) 3.01 (2.77)

All (32) Class Groupement (I-IV) Items .85 (.82) 2.21 (2.60)

All (32) Relational Groupement (V-VIII)
Items .84 (.83) 1.90 (1.93)

All (32) Composition GroupementItems ..81 (.86) 2.32 (2.15)

All (32) Inversion /Reciprocity Groupement,

.84 (.81) 1.81 (1.63).Items

.Al l (16) Class Composition Groupement
1

Items .85 (.83) 1.61 (1.69)
-0

All (1d) Class.Inversion Groupement Items .78 (.80) 1.29 (1.01)

:All (16) Relational Composition Groupement
Items .71' (.77) 1.44 (1.52)

All (16) Relational Reciprocity Groupement
Items .75' (.75) 1.18 (1.47)

All (8) Groupement I I .62 (.65) .91 (1.03)

All (8) Groupement II Ite .67 (.65 .92' ( .991

All (8) Groupement.III Items .69 (.66) 1.13 (1.22)

All (8) Groupement IV Items .76 (.723 1.03 (1.06)'

All (8) Groupement V Items .67 (.70)' ., .81 .( .98)

. All (8) Groupement VI Items .78 (.75).. ( .54)

All (8) Groupement VII Items ,.75 (.74) .93 (, .68)

All (8) Groupement VIII Items .65 r.(.68) .99 (1.11)

" 4 *
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-

Hoyt Reliabilities for Various Conservation Subscales

Combining Kindergarten and Third rades (N = 12Q) for the U.S. Sample
(Initial Assess ent 'Year's Results) 1

I

, r .!. , -

Subscale /
..,

-,

Standard Error
Hoyt of MeaSurement

All (7) Conservation of Number tems

.

All (24) Conservation of and Weight Items
(Supporting Explanation Requir d)

/

All (24) Conservation of Wg and Weight Items

(Suppor ing Explanation Not R quired)

All (12) Conservation of Length Items
(Supporting Explanation Required)'

All (12) Conservation of Length Items
(Supporting Explanation Not Required)

All (12) Conservation of Weight Items
(Supporting Explanation Required)

All (12),Conservation of Weight Items
(Supporting Explanation Not Required)

All J(12) Identity Conservation Items
(Supporting Explanation Required)

All (12) Identity Conservation Items
(Supporting Explanation Not Required)

All (12) Equivalence Conservation Items
(Supporting Explanation Required)

All (12) Equivalence Conseryation Items
(Supporting Explanation Not Required)

All (12) Conservation Prediction items
(Supporting Explanation Required)

All (12) Conservation prediction Items
(Supporting Explantion Not Required) /

All (12) Conservation Judgment Items
(Suppwking Explanation Required)

, .87

.

.95
,

.

.72

.1.75

.94 1.32

.94 ,
1.06

.94 1.03

.93 1.13

.93 '.9-

.87 . . 1.24

.85 1.17

.93 1.12

.93 1.14

.88 1.26 1

.87 1.23

.91 1.17

All (12) ConservagOn Judgment Items .91

(p.ipportivg-Explanation Not. Required)

1.15

38'
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TABLE 10
.

Hoyt - Reliabilities for the Seriation, Transitivity of Length, and Trans ti 'ty'o &
Weight Subscales' Combining Kindergarten and Third Grades-Ctt.= 120) for the U.S. Sample

4 . '(Ihitial Assessment: Year's'ResUlts) :
\.,

.

..

"t:

,,, _ .
Subscgle Hoyt

Standard Error
of Measurement

A11 (5) Seriation Items .63
9

%V(
Air (5) Transiervity of Length IteM's .94 .39i .

...All (5) Transitivity of Weight Items .91 .33

All,(10) trarisitivity of Length end Weight
.Items Combined .87 :.81

TABLE lr
.

' Hoyt Reliabilities for the Some-All and Cardinality Task
Combining Kindergarten and Third Grades (N = 120) for. the U.S. Sample

(Initial Assessment Year's Results)

A

. . Standard,irror_ .
.Subcale (

Hoyt of Measurement
.

.All (4) Some-All Ltems

A11 (5) Cardinality Items.

.37 '

.72

.45

.72

,--.JABLE 12

-

Hoyt Reliabilities for Subscales of. the Class Inclusion Task ,

Combining Kindergarten and Third and Sixth Grades for the U.S. Sample
(Initial Assessment,Year's Results)

Standard Error
Subscale Hoyt of Measurement.

Class Inclusion items.. 1-through 4

All (5).Class inclusion Items

.63 .63

.67 - .75

30
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Groupemefit P

E -reads the questions verylowly.and emphasizes the words underlined.
Emay reitakt questions .only. ''. -

I. Circular Stimulus

, A.. Preliminary Counting
'

1. COUNT ALL THE CIRCLES THAT HAVE SOME YELLOW ON THEM. (4)*-
0

2. COUNT ALL THE CIRCLES THAT DON'T HAVE ,YELLOW ON THEM. (4)*

2. Comppsition f
1. 'ARE THERE THE SAME NUMBER OF CIRCLES WITH YELLOW ON THEM

AS THERE ARE CIRCLES?

2. MARE THERE MORECIRCLES THAN THERE ARE CIRCLES WITH YELLOW
ON THEM?,

C. Inversion
,

1. IF I TOOK AWAY THE CIRCLES'WITH YELLOW ON THEM WOULD THERE'
BE SOME CIRCLE6 LEFT?

2. IF I TOOK AWAY,THE CIRCLES WITH YELLOW ON THEM WOULD ALL
THE. CIRCLES BE GONE? .

II.' TriangularSkimulus

A. Preliylinary Counting.,

4'

10,

4

1. COUNT ALL THE TRIANGLES THAT HAVE SOME YELLOW ON THEM. (4),*

Z. COUNT ALL.THEHTRIANGLESTHAT DON'T HASTELT.LOW ON THEM. (4)*

B.' Composition
\(,

t
1 ARE. THERE THE SAME NUPOER OF TRIANGLE$ WiTRYELLOW.ON THEM

AS THERE ARE TRIANGLES?
4

2. ARE THERE MORE TRIANGLES THAN...THERE ARE TRIANGLES WITH
YELLOW ON THEM?

C." Inversion'
Ne'

1. IF I TOOK AWAY THE TRIANGLES WiTH YELLOW ON -THEM WOULD THERE
BE SOME TRIANGLES LEFT?

2. IF I TOOK AWAY THE TRIANGLES. WITH YELLOW ON THEM WOULD ALL
THE TRIANGLES BE GONE?

- * E may help S obtain correct number of each stimulus.

44
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Groupement II

. 37

E reads the questions very slowly and emphasizes the words underlined.
imay-repeat questions only.

I. Circular Stimulus

A. Preliminary Counting

1. COUNT ALL THE CIRCLES THAT HAVE SOME RED ON HEM. (4)*

2. COUNT ALL THE CIRCLES THAT DON'T HAVE RED ON THEM. (4)*

r

-3

'Composition

1'. ARE THERE THE SAME-NUMBER OF CIRCLES WITH RED ON THEM AS

THERE ARE'CIRCLES?

2. ARE THERE MORE CIRCLES THAN THERE ARE CIRCLES WITH RED

ON THEM? ,',

C. Invergion

1. IF I TOOK AWAY, THE CIRCLES WITH RED ON THEM,

BE SOME CIRCLES LEFTY?

WOULD THERE,

\

44

2. IF I TOOK AWAY THE CIRCLES WITH RED ON THEM, WOULD ALL
THE CIRCLES BE GONE?

II. Triangular Stimulus

A. Preliminary Counting

4

1.. COUNT ALL, THE TRIANGLES THAT HAVE SOME RED ON THEM. (4)*

2.' COUNT ALL THE TRIA$GItES THAL. N'T HAVE RED ON THEM. (4)*

B. Compoeiition

1. ',ARE THERE THE-SAME NUMBER OF TRIANGLES WITH- -RED ON THEM

AS THERE ARE TRIANGLES? ,
A.

2. ARE THERE MORE TRIANGLES THAN THERE ARE TRIANGLES WITH

RED ON THEM ?.

C. Inversion

1. IF I TOOK AWAY THE TRIANGLES WITH RED ON THEM, WOUL

BE SOME TRIANGLES LEFT?
.

2. IF I TOOK AWAY THE TRIANGLES WITH RED ON THEM, WOULD ALL'

THE TRIANGLES BE GONE?

*-E may help S obtain correct number of each stimulus.
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Groupement III

E reads the question Veri, slowly and emphasizes the words underlined. (
E may repeat questions only.

I. ,Circular Stimulus

A. Preliminary Counting,

1. COUNT ALL THE CIRCLES THAT HAVE SOME RED ON THEM., (4)* .

2. COUNT ALL THE CIRCLES THAT HAVE SOME YELLOW ON THEM. (4)*

B. Composition

THEARE THERE THE SAME NUMBER OF CIRCLES WITH RED ON 'THEM AS
THERE ARE CIRCLES WITH BOTH RED AND YE),LOWO,,N THEM?

J.

" 2. ARE THERE MORE CIRCLES WITH RED ON THEMiTHAN THERE ARE
,'CIRCLES WITH BOTH RED AND YELLOW ON THEM?

o

C. Inversion

1. IF I TOOK AWAY THE CIRCLES WITH RED ONYTHEM, WOULD THERE ;
BE4NY CIRCLES WITH BOTH RED AND YELLOW ON THEMILEFT?

2. IF I TOOK AWAY THE CIRCLES WITH RED ON THEM, WOULD-ALL
THE CIRCLES WITH BOTH RED AND YELLOW ON" THEM BEGONE?

II. Triangular Stimulus .

A. Preliminary Cgunting

1. COUNT ALL THE TRIANGLES THAT HAVE SOME RED ON THEM. (4)*

2. COUNT ALL THE TRIANGLES THAT HAVE SOME YELLOW ON THEM. (4)*

B. Composition

1. ARE THEWTHE'SAME NUMBER OF TRIANGLES WITH YELLOW ON THEM
AS THERE-ARE TRIANGLES WITH BOTH,RED AND YELLOW ON THEW

2. ARE THERE MORE TRIANGLES WITH YELLOW ON THEM THAN THip
ARE TRIANGLES WITH BOTH RED AND YELLOW ON THEM?

C. Inyersi9n

1. IF I TOOK AWAY'THE TRIANGLES WITH YELLOW ON THEM WOULD
THERE BE ANY TRIANGLES WITH BOTH RED AND YELLOW ON THEM
LEFT?

2. IF I TOOK AWAY THE TRIANGLES WITH YELLOW ON THEM, WOULD ALL
THE TRIANGLES WITH BOTH RED AND YELLOW BE GONE?

* E may.:help S obritin-Correot number of each stimulus.

4 6
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Groupemeat.IV

E ads questions very slowly and emphasizes words underlined. E may

rapes t questions only.

' I. Stimulus 1

A. Preliminary Counting

1. COUNT ALL THE YEtLOW THINGS. (4)*

.2. COUNT ALL THE YELLOW-CIRCLES. (2)*'

B. Composition

1. ARE THERE THE SAME NUMBER OF YELLOW CIRCLES AS YELLOW

THINGS?

2. ARE THERE,,MORE YELLOW THINGS. THAN YELLOW CIRCLES?

C. Inversion,s,

1. IF I TOOK AWAY THE YELLOW THINGS, WOULD THERE BY ANY

YELLOW CIRCLES LEFT?

2. IF I TOOK AWAY THE YELLOW THINGS WOULD ALL THE YELLOW

CIRCLES BE GONE?

II. Stimulus 2

A. Preliminary Counting

1. COUNT ALL THE YELLOW THINGS. (4)*

2. COUNT ALL THE TRIANGLES. (2).*"

B. Composition.

1.

AMTHERE

GS?

2. ARE THERE

C. Inversion

THE SAME NUMBER OF YELLOW .7iIANGLEE AS: YELLOW

5

MORE YELLOW THINGS THAN YELLOW TRIANGLES?

IF I TOOK AWAY THE YELLOW THINGS, WOULD THERE-BY:ANY

YELLOW TRIANGLES LEFT?

2. -IF I TOOK AWAY THE YELLOW TH NGS, WOULD ALL THE YELLOW'

TRIANGLES BE GONE?

* &may help,S obtain ,correct number of each stiMulus.

47-
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. Groupement V

Like transitivity--the tstioks are separated by 2'ft. The middle stick
is brought to each side. and compared.

E reads the question very sloWly and emphasizes the words underlined.
E may,ripeat questions only. ,

Length

A. Prellintnary Comparisons

1. E allows S that the Blue stick is shorter than the Green
,stick.*

2. E shows S that the Green stick is shorter than the Red
stick:*

B. Composition

1. ARE THE BLUE AND RED STICKS THE SAME LENGTH?,

2.- -IS THE BLUE STICK SHORTER THAN THE RED STICK?

C. Reciprocity Comparisons

1. E shows S that the Red stick is longer than the Green,
stick.* '

.2. E shows ,S that the Green stick is longer than the Blue
stick.*

D. Reciprocity.,

1. ARE THE RED AND, BLUE STICKS' THE 'SAME LENGTH?

21 IS-THE RED STICK LONGER THAN THE BLUE STICK?

II. Weight

PrelimiComparisOns
r

1. eshows S that the Red_ stick than the Green
stick.* ,

2. E showevS that the Green stick is lighter than the Blue
"Rick.*

B. Composition

\ 0
1. DO-THE RED AND BLUE STICKS WEIGH THE SAME?

'', 2. IS THE -RED STICK:LIGHTER THAN THE BLUE STICK?
....,

.
.

.

:C. Reciprocity Comparisons,
..,

, .

L. Ishows §:that the ilue aticiis heavier than the Green
1! t

'48.
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Groupement V.continued

stick.*

2. E shows S. that the Green-stick is heavier than the Red

stick.*

Z. Reciprocity

1. DO THEBLUE AND RED STICKS WEIGH THE SAME?

2. IS THE BLUE STICK HEAVIER THAN THE RED STICK?
e.

41

* E first'asks S what is the relationship between 'the two stimuli. E

helps S understand and verbalize the relationship before going-on,

rte., ARE THESE,THE.SAME? HOW ARE THEY DIFFERENT? WHICH ONE IS

LONGER, (SHORTER, HEAVIER; LIGHTER)?

09

. 04



42

ti
.6roupement.NTI

E reads quektions very slowly and emphasize' the w§rds underlined.
E'may tepeAt questions only.

I. Length

A. Preliminary Comparisons

1. E shows S that the Blue and Green sticks are the*same_:'
length.*

',2. E shows S that the Green and Red sticks are the same
1 length.*

B. Composition

1. ARE. THE BLUE AND RED STICKS THE SAME LENGTH?

2. IS THE BLUE STICK SHORTER THAN THE RED STICK?

C. -Re4procity ComparisOns

1. E shows S that the Red and Green sticks' are the same
Tength.i

2. E shows S that the Green and BifiTsticks are the same
refigth.i ,

D. Reciprocity

1. ARE THE M. AND BLUE STICKITHE SAME LENGTH?

2. IS THE RED STICK LONGER THAN THE BLUE

II. Weight',

A. Preliminary ComParisons

B.

1. E shows S that t Red and Green stiiks weigh the same.*

2: E shows S that t e Greenland Blue sticks weigh the same.*

COmpositiOn

1. .D0 THE'RED AND BLUE STICKS WEIGH THE SAME?
. .

2.- IS THE RED'STICK LIGHTER THAN THE BLUE STICK?

C. Reciprocity Comparisons.

. .

1. E shows S thatthe Blue and Green sticks weigh the.sime.*

2. E shows S that the'Green and Red stieki weigh the same.*
, #
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Groupement VI continued

D. Reciprocity

1. 'DO THE BLUE AND RED STICKS WEIGH THE SAME?

2. IS THE BLUE STICK HEAVIER THAN THE RED STICK?

* E'first asks S what is the relationship
helps S to understand and yerbalize the
i.e., ARE THESE THE SAME? HOWARE THEY
LONGER (SHORTER, HEAVIER, LI R)?,

51
n
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between the two stimuli.
relationship beAore going on,

DIFFERENT? WHICH ONE IS
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'.Groupement VII

1E reads questions very slowly and emphasizes the words underlined.
may repeat questions only.

Length and Weight

1
I. Preliminary Comparisons

A. shows "S that theRed stick-is bothshoiter and lighter
than theBlue stick.*

B. E shmis S thAt the Blue stick is fmth'shorter and lighter
Than theThieen stick.*

Composition

A. ARE THE RED AND GREEN STICKS THE-SAME LENGTH?

'DO THE RED AND GREEN STICKS WEIGH THE-SAME?

C. IS"THE RED STICK SHORTER THAN THE GREEN STICK?
_

D._ IS THE RED STICK LIGHTER THAN THE GREEN STICK?

III.- Reciprocity Comparisons

A. E sh9ws S that the Green stick is both longer and heavier
than the Blue stick.*

(
B. E shoWi S that the Blue stick is both longer and heavier

thaw the Red stick:*

IV., Reciprocity

A. ARE THE GREEN AND RED'STICKS THE SAME LENGTH?

B. DO THE GREEN AND'REDSTICKS WEIGH THE.S

-C. IS THE GREEN STICK LONGER THAN THE RED STYCK?
on

D. IS'THE GREEN STICK HEAVIER THAN THE RED STICK?

E first asks Siwhat'is'the refationithip between the two stimuli. .E
lielgs'S to understand ind'vebalize the relationship before going on,
i.e., ARE THESE,THE SAME? HOW ARE THEY DIFFERENT? WHICH ONE IS-
LONGER (SHORTER, HEAVIER, LIGHTER)?

1,
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GrOuPement VIII

E reads questions very slowly and
T may repeat questions.only../

Preliminary' Comparisons

emphasizes the wo

4

A. E. shows S that the Green

as.the Red:stick.*

ds underlined.

stick is shorter and the same weight

Bi E shows S,that theRed stick is

A as the Blue stick. *.

II. Compositioni

A.

B.

shorter and the ame weight*

,ARE TIM GREEN AND BLUE.STICKS THE SAME LENGTH?

DO THE GREEN AND BLUE STICKS WEIGH THE SAME?

C. IS THE GREEN STICK SHORTER

D. IS THE GREEN STICK LIGHTER'

THAN THE ELUESTIM

THAN THE BLUE STICK2

III. Reciprocity/Comparisons,

A. E shows S tha the BlUeStick'ii longer And weighs the same-'as
The Red` tick.

.,

. ,.

B. E shows, S that the Red stickis-longet%and weiiha the' same

TileGreen sack.* . .

0?

IV, Reciprocity

A, ARE THE BLUE AND GREEN STICKS THE SAME LENGTH?

B. DO THE BLUE AND GREEN STICKS-WEIGH THE SAME?

v.

'

C.

D.

IS. THE BLUE STICK LONGER THAN THE GREEN STICK?

IS THE BLUE STICK HEAVIER THAN THE GREEN STICK?.,

'* !first asks"! what is th
helps,1 to understand and
i.e., ARE THESE THE SAME?
LONGER'(SHORTER, HEAVIER,

relationship
verbalize the
HOW ARE THEY

LIGHTER)?-

. ,

.

as

between the two stimuli.
relatiohitiip before going on

DIFFERENT? WHICH ONE IS

45
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Dichotomies

DIVIDE ALL THESE DRAWINGS INTO TWO BUNCHES., PUT,ONE KIND HERE AND
ONE KIND HED),,HF:

BEFORE.
2nd and 3rd Dichotomies; k:dds, BUT DO'IT.IN A

DIFFERENT W

1st Dichotomy

a. Exhauitive sort with number as only criterion
b. Exhaustive soKt with shape as on/`y criterion
c. "Exhaustive sort with color as only criterion
d. Other

,2nd Dichotomy

a: Exhaustive sort with numieltieonly criterion
b. Exhaustive sort with sh4e.as only criterion
c. Exhaustive sort with color as only criterion
CI Other

3rd Dichotomy

a. Exhaustive sort with number as only criterion
b. Exhaustive sort with shape as only criterion
c. ,Exhaustive sort with color as only criterion
dr Other

y 54
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:
ScdteAll, c' 1.

LOOK AT ALL THE RED FIGURES,. ARE ALL THE RED FIGURES TRIANGLES?

.. .- r .....

Yeg*,. tro,' Other .* ,
., .

. ,

- 2. ; OOK AT -A1C,THE TRIANGLES. . ARE' ALL THE 'TRIANGLES, REDf
k

V N i
-.No*, Yes, Other

1.00K AT ALL CIRCLES. ARE ALL THE CIRCLES BLUE?
(

Yes*, No, Ot

4.- LOOK AT ALL THE BLUE FIGURES. ',ARE ALL THE BLUES FIGURES CIRCLES?

No*, Yes, Other

If correct T(ponse

55
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Class Inclusion -

. . -
,......--- 4.

i, , .
1

.
1.1. Materials: 3 ril and 2 blue triangles

....,-.."--,- '

A

ARE THERE MORE TRIANGLES- R MORE RED FIGURES?

f

more triangles*,-more red figures: other

2. Materials: 3 yellow and 2 blue circles

ARE. THERE MORE BLUE,FIGUREi OR MORE CIRCLES?.

more circles* more blue figures, other .

3. Materials: 3 red and 2 blue triangles, 4 blue circles

a. ARE TgERE MORE TRIANGLES OR MORE RED FIGURES?

more,triangles*, more red figures, other

b: ARE THERE MORE BLUE FIGURES OR MQRE CIRCLES?

( -

more blue figures*, more circles, other

c. ARE THERE MORE BLUE FIGURES OR 1.13RE.'ERIANGLES?

more blue figures, more triangles, other

* correct response'

I

I

t
S.

I

O.

GPO 11110-410.4
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Combinatorial Reasoning

SHOW -ME ALL THE PAIRS OF CHIPS YOU CAN MAKE USING THESE COLORS. THE

'TWO RULES ARE THAT EACH PAIR. MUST HAVE TWO COMM AND EACH TIME YOU . .

ARE TO PUT DOWN 4 NEW OrbIFFERENT PAIR OF COLORS.

4

A. Four Colors $'

Correct (6)-Pairs: . Red (green, Yellowy'Blue)
Green (Yellow, BlUe)
Yelloce(Blue)

dumber of correct pairs:

Number of repeated pairs:

-49

'Approach.(indicate one): 1. A(B,C,D) & B(C,D)44(C(D)

2. A(B,C,D) & B(A,C,D) & C(A,B,D). & D(A,B,C)

3. Random, no apparent system

.4. Begins one of the above, and ,shifts to
-apothei- of the above

5. Other

B. Six Colors
.. .

.
.

Correct (15) Pairs: Red (Green, Yellow, Blue, White; Orange)
Green (Yellow, Blue, Bite, ;,Orange)

-.0 /Yellow (Blue, White,' POtange)"--- ',I.

Blue-,(White, Orange) -

White(Orange)

Number of correct pairi:

-0 Number of repeated pairs:

)

Approach: Same as above

C, Eight Colors*

Additional Correct (13) Pairs: Brown (Red, Green, Yellow, Blue, White:

, 'Oraniel Light Blue)
light Blue (Red,-Greeit Yellow, Blue,

White, Orange)

Number of correct Pairs: '

Number of repeated pairs: # - .

Approach: Same:as above

*Administer only if 12 of the derived 15 possible correct pairs (i.e.,
Correct:pairs minus repeated pairs), were formed with six colors.

15/
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Cardinality I
..

NOW WE ARE GOING TO PLAY A GAME. I AM GOIHG TO SEA YOU S OME CAiDS `
WITH TWO ROWS OF DOTS'ON THEM. I WANT YOU TO FIGURE OUT WHETHER
THERE ARE THE SAME NUMBER OF RED DOTS AS GREEN DOTS, OR fF ONE OF THE
TWO ROWS HAS MORE DOTS. _ ,

ONE SPECIAL RULE YOU MUST FOLLOW.- YOU CANNOT COUNT THE DOTS - YOU
HAVE TO FIGURE OUT THE ANSWER SOME OTHER WAY. .s

One at a time E presents a card on the table in front pf S with the
green dots Closest to S. S may not touch the card. E asps the ques-
tions below for each card. Allow as much time as needed.

Cardinality A (Red = 8, Green =:6)
,

ARE THERE THE SAME NUMBER OF RED DOTS AS GREEN POTS ON THIS CARD?

No Yes

DOES ONE OF THE ROWS HAVE MORE DOTS?"

Yes* NO

If 'yes, WHICH ONE? , (4 Red *,* Green ,
If no,

HERE IS A NEW CARD. : . .

Cardinality B (Red = 8, 'Green = 6)

RE THE SAME NUMBER OF RED DOTS AS GREEN DOTS ON THIS CARD?

DOES ONE OF

No' Yes

VE FEWER DOTS?

.Yes*`

,Green* RedIf yes; WHICH ONE?
If no,-,"

BERE'IS A NEW CARD.

Cardinality C (Red = 8, Green. 4O)

ARE THERE THE SAME NUMBER OR'RED DOTS AS GREEN DOTS ON THIS CARD?

x. No* 'Yes

.

DOES ONE.OF,THE ROWS HAVE'MOREDOTS?

Yes* No

If yes, WHICH ONE? Green* Red
If no;

.

* correct response

5 8

'

f



;

.11

9

Cardinality I continued

HERE i-S A NEW CARD. .

Cardinality D .(Red ='8, Green = 10)

ARE THERE THE SAME NUMBER OF RED DOTS-AS GREEN DOTS ON'THIS CARD?

NO * 'Yes -

DOES ONE OF THE ROWS HAVE FEWER DOTS?

Yes* No

If yes, 'WHICH ONE? Red* Green
If no,

HERE IS A. NEW CARD.

Cardinality E = 8;' Green = 8)

ARE THERE THE-SAME NUMBER OF RED DOTS AS GREEN DOTS ON THIS CARD?

, Yes* No

-NES ONE OF THE ;.DWS HAVE MORE DOTS?

No *. 'Yes

HtRE IS A NEW CARD.

Cardinilfty F (Red = 8, -Green = 8)

ARE' THERE THE ,SAME NUMBER OF RED DOTS. AS GREEN DOTS'QN THIS CARD?

Yes* No

DOES ONE bk THE ROWS HAVE FEWER DOTS?,

No * Yes

To check against counting watch for lip movements, and"rhytAmic
motor responses. 4 ..

_.. ,
,QE's judgment of. counting on the part of S. /

.
.

No
*

Yes .0.

i

E asks.S, _DID YOU FIND THAT YOU COULD/ANSWER ALLtTHE QUESTIONS
WIThOUT COUNTING THE DOTS? .'

l'
/

.

, .
, 1

Yes-
,

1'NO.

DID YOU HAVE TO COUNT'S6MEtIMES?

No * Yes

-"* correct reponse

"1-

r

.51
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Cardinalfty I con nued
.

CAN YOU EKPLAIN HOW YOU WiRE'ABLE TO ANSWER THE QUESTIONS?

.matched'aircle (ctrresportdence)
doesn't know

'irrelevant justification `
counted circles
some were bunched together and

others were Spread:ariai't

)

0'

4.

60 ,

e

r



.

Cardiaality II

Story SUPPOSE THAT I HAD 8 COOKIES AND/ YOU .HAb 6 COOKIES.

WOULD WE BOTH,HAVgTHE SAME NUMBER OF COOKIES?

-

Story B

'No* Yes

WOULD ONE,OF US HAVE MORE COOKIE?

Yes* No

If yes, WHICH ONE? E * S

If no,

SUPPOSE THAT I HAD 4 COOKIES AND YOU HAD 4 COOKIES.

WOULD WE BOTH RAVE THE SAME NUMBER OF COOKIES?

Yes* No. - "

WOULD ONE OF US HAVE FEWER COOKIES?,

Np* Yes

E preients.Card'Al and asks:

HOW MANY DOTS ARE ON THIS CARD?

8* Nther

If other, E helps S count the dots.

E places A & B'between S and Card!A1 and asks:
At.

,HOW MANY DOTS ARE (siN THIS CARD?

8* 'Other

If other, E helps /S count 'the dots.

ARE THERE THE S NUMBER 0 DOTS ON THESE CARDS?

Yes*

.

DOES ONE OF THE ARDS HAVE FEWER DOTS?

No Yes
.

E presents C:1\131 and asks:

HOW MANY DOTS ARE ON THIS'CARD?

6*6 Other
,

,If other, t helps S count the dots.

* correct response

61
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Cardinalityb continued -

E places Card A & B between S and Card B and asks;

HOW MANY DOTS ARE ON THIS CARD?...

S* Other

If other, E helps S count.the dots.

ARE THERE THE SAME NUMBER OF DOTS'ON THESE CARDS?

.No
* Yes

**DOES ONE OF THE CARDS HAVE MORE DOTS?

No

**If yes, WHICH ONE? Green* Red
If no,

I

A

* *E does not score these questions until both are asked.-4

*correct response

.62

ti



SERIATION

A-Serial Ordering

E presents sticks (1,3,4,6,7,8,10) in a AtrathOled fashion and not
In a straight line.

HERE WE HAVE SOME STICKS.- I WANT YOU TO ARRANGE THESE STICKS IN
ORDER. REMEMBER ALL THE STICKS HAVE TO BE IN ORDER.

If the child hesitates E asks;

FIND THE SHORTEST STICK AND PLACE IT HERE-(to the S'fright) pause
AND FIND THE LONGEST STICK AND PLACE ITHERE (to the 6's left).
NOW PLACE ALL-THE OTHER STICKS IN ORDER BETWEEN-THE LONGEST AND
THE SHORTEST.

E helps S to finish the task if necessary,t
ARE YOU FINISHED.? ABE THEY JUST:RIGHT?

t

E arranges sticks in correct order-efora-proceeding to next task.'

.

,63 =

r
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At, SERIATION

4
' B-Additive-deriatiofi.-

I

1

4

,-

Wadjusts-the array so Ehat.there is' an inch between,the sticks
and a .two inch space between the stickb where ,a stick;iS to be.atded.

. . ,
Pause., y .

4,
.

. - -
,

. 0 -
.",

E places .the,relainin§ sticks (2,S,9) an inch apart betweep,the
origlnil array and the S in order ari4 in the me 'ascending direction

_ t

as-the original array. ', . .
,.

.

.

.. ;

,'

HERE ARE THREE MORE STICKS THAT GO WITH THE OTHER ST1CKS.'GAN YOU
..

SHOW ME WITHOUT TOUCHING THE STICKS WHERE THIS STICK ,(pointing k, 2)
WOULD GO INTO THE ORDER OF STICKS? E repeats this procedure with
stick 5, then 9. ...........

...

0

Prediction:

, .

NOW PUT THESE STICKS INTO,THE ORDER WITH THE OTHER STICKS. PUT THEM
IN WHERE THEY BELONG.

,

if S fails to understand the task, E placesone orthe sticks for
him.

. \

After S has finished E asks.
'

HAVE YOU- PLACED THE STICKS THE. WAY YOU WANT TkEM? CHECK ANDIMAKE'
SURE.

Placement: (If E helps, score that Stick incorrect.)

t P

,; * . .

ti

OPO 11110-4110'47



N

4

1

SERIATION

Serial Correspondence

57

E places the circles between the S and the order array of sticksin

, a mixed fashion.

HERE ARE SOME CIRCLES, I WANT YOU TQ ARRANGE THESE CIRCLES IN ORDER:

REMEMBER ALL OF THE CIRCLES HAVE TO BE IN ORDER. PUT THEMgINTHE

SAME WAY AS THE STICKS.

ate child hesitates E ,asks' ;

a ,

Is/ A

C -Matching - FIND THE SMALLEST CIRCLE AND PLACE IT HERE (to the side of the

Case shortest stick) pause AND FIND THE LARGEST CIRCLE AND PLACE IT HERE

(to the side of the largest stick). NOW PLACE ALL.THE OTHER CIRCLES.

IN ORDER BETWEEN THE LARGEST AND THE'SMALLEST CIRCLE.

The circles should be very cloSe together but not touching. .

NOW LET'S-MATCH EACH 'STICK TO THE CIRCLE IT GOES WITH. Pause to see

if S can make the Correct correspondence order.

be hesitates E asks:

PUT THE LONGEST STICK WITH THE LARSEST CIRCLE. Pausd. PUT THE

SHORTEST STICK WITH THE SMALLEST CIRCLE. NOW PUT EACH.OF THESE

STICKS WITH THE CIRCLE THAT IT GOES WITH. THEY MUSTBE THE RIGHT

SIZE FOREACH OTHER.

If S responds intorrectly E repfaces the sticks and circles to

cotiegPondence and explains; 4)

EACH STICK GOES WITH.A CIRCLE. THEY ARE THE SIGHT SIZE SOR'EACH'.

OTHER.
,

E extends the, stick array so there i' an'extra,two sticks at each

end of the circle array. Pace sticks'so the longest stickS are

_ , roughly 4 inches above. the largest circles. Order sticks oVer

spaces between circles. E'points tostick 5 and asks: ,4

. ,., .
- s ,

D -Extension PQINT.TC/ THE CIRCLE THAT GOES WITH THIS' TICK. tin"; HAVE TO BE THE

end' RIGHT SIZE'FOR EACH OTHER.'
,Compres- , . i.

.

.

sion E repeats thi'rocedure for sticks 2 an
.

d. 7.

'" Cases '
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Serial Correspondence continued

S may.tot move the sticks or circles.

E returns the sticks and circles to correspondence and once. again
establishes the relationship between the circles and sticks.

ti

E compresses sticks (4 inches above largest circle) so all the sticks
are one inch apart and clustered between circles 4and 8. E points

' to stick 6.
. e

POINT TO THE CIRCLE THAT GOES WITH THIS STICK. THEY HAVE TO BE THE
RIGHT SIZE FOR EACH. OTHER.

E repeats thii procedure for stick 8, then 3.

E returns'the sticks-and circles, to correspondence and once again
establishes the relationship. between the circles and sticks.

E scrambles the sticks. E pointsto stick 4 and asks:

E-Scrambled WHAT CIRCLE GOES WITH THIS STICK? YOU CAN DO ANYTHING YOU WANT WITH
Case THE STICKS.' (Don't tell-to construct the order even though it is

permissible.) REMEMBER, THEY HAVE TO BE THE RIGHT SIZE FOR EACH
OTHER.

E repeats this procedure for stick 9,' then 5. If S moves thesticks
Turing a trial, E scrambles the sticks again.

a

If S does not reconstruct.- then E asks:

HOW CAN YOU BE SURE T4AT THIS STICK (5) CUES WITH THIS CIRCLE (5)?
YOU CAN DO ANYTHING YOU WANT WITH THE STICKS.

reconstructs 0 '

doesn't know'or guessed.,
irrelevant justification
'relevant justification but doe's not reconstruct

,

AI
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Conservation and Transitivity'

Warm-Up

Materials:

Picture of two unequal parallel lines
Two blocks of unequal weight

Intructions:

..

(1) Length: The E places a picture of two perceptibly unequal
(parallel lines (10-cm and 20-cm), to the center of the table,

approximately 8-10'inches froM the S. The picture is
arranged such tha\the longest E20-iM) line is nearest the
S. The E then asks the following questions:

{a) ARE THESE TWO LINES THE SAME LENGTH?

Yes No I Don't Know

(b)' WHICHIINE IS LONGER?

No Response

10-cm 20-cm I Don't Know No Response

(c) WHICH LINE IS SHORTER?
1

10-cm 20-an I Don't Know No Response

leo 59

)
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Warm,-Up continued

F

(2) Weight: The E gives the S a block to, hold in-eel hand, and
asks the following questions:

(a) ARE THESE TWO BLOCKS THE SAME WEIG1T2
t

Yes I Don't Know . NO-RespOWSe

A

A

(b) WHICH BLOCK WEIGHS'MfRE?.

Small Large 'I Don't Know No Response

(c) WHICH BLOCK WEIGHS LESS?

Smarr" Large' I Don't Ku N0 Response

CY

V

yA

e

te: If a S does not seem to understand the,relational terms, the )

E repeat the warm-up or that portion about which the S teems
unce tain.
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e,

a

Transitivity of Length

/
.

, Materials:

27-cm blue ,stick

28-cm blue stick
28-cm white stick

e

Instructions:

The E places the board, having ,a 27-cm blue stick and 28Lcm
blue stickglued,down approximately one arm's length apart, 8-10
inches from the S in the middle of the table. The sticks are t

positioned such that the midpoint of each stick is in direct rela-
tion to. the other .stick. Taking the 28-cm white stick and placing
it in the middle of the board between:the two blue.sticks,041e E
says:.

HERE ARE SOME STICKS WE WILL BE WORKING WITH.

The ,E then places the 28-cm white stick next to the 28-cm blue
stick; making the ends nearest the S even with one another, and so
the S can observe the sticks to bera equal length. The S is

/

required to verbalize this latter fact.

ARE THESE TWO STICKS THE SAME LENGTH? E..

Yes No I Don't Know No Response On'
.

Next, the E places the 28-cm white stick next to the 27-cm blue
stick, again making the ends nearest the S even with one another,

4t and so the S can observe that the Vtite stick is the longer of the
two. The S is required to verbalize this later fact.

IS ONE OF THE STICKS LONGER?

4

yes No I Don't Knorr

(If ulLes," then)' WHICH ONE?
0,

No Response

White Blue I Don't Know , No Response

.

69
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Transitivity of Length continued *..

Finally, the E removes the white sttck from thetable, and asks
the following questions:

A

Ca) 1tRE.THESE'TWO STICKS THE, LENGTH?.

Yss No I Don't Know Na Response,

(b)' IS ONE OF THE'STICKS 'LONGER?

.

No I Don't- Know No Response

( then) VilICH' ONE?

28- 27-cm I Don't Knot,/ No ReSpabse.

- (c) IS ONE F THE STICK.SHORTER?

Yes I Don't Know 'No Response
.

(If llas," th -n) warm ONE?

27-cm 28-dm I Don't Know No Response

N

4 10
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Transitivity of Weight

Materials:

One red and one gray clay ball of equal weight
One gray clay ball.of:a.lighter weight

Instructions:

7

The E ces the three clay balls in the middle of the table
8-10 inchei f am the S, and says:

z

HERE ARE SOME CLAY BALLS WE WILL BE WORKING WITH.

The E thenhands fhp4Eakred and one gray clay ball of equal
weighty The S is required to verbalize this latter fact.

DO THESE TWO:CLAY liALLS WEIGH THE SAME?
/

Yes No . I Don t Know No Response
----tr .

. .,
Next, the E removes the ra clay ball from the S's hand and places
the gray ball on the table 8-10 inches in front of the hand in which
it was -held. Then the red clay ball is removed and placed in the
hand 'opposite the one' in Which it originally appeared. Next he
lighter gray clay ball is placed in the remaining empty hand, so the
S will know that the red ball is'the heavier of the two. The S, also

is required to verbalize'this latter fact. 2

DOES ONE OF THE CLAY BALLS WEIGH MORE? .

J o

Yes No I Don't Kriow :`No Response

, (If 11E2," then) WHICH ONE?

Red Gray I Don't Know

01.

s

No Response

.or
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Transitivity of Weight,continued

The gray clafball=is -removed and placed on the tableA3-16'inches
in front of the hand in which it was held. Finally, the Eremaves
the red clay ball from the table, and asks the following questions:

(a) DO THESE TWQ CLAY BALLS WEIGH THE SAME?

Yes ' No I Don't Know No'Response

(b) DOES ONE OF THE CLAY BALLS WEIGH MORE?
. .

Yes No I Don't Know No Response

(If "Yes," then) ,WHICH ONE?

.
Heavy . Light

(c) DOES ONE OF THE CLAY BALLS WEIGH LESS?

Yes No I Donli Know No Responae

(If "Yes'" then) WHICH-ONE?

Light Heavy

.



. r
VA.

Consrvation of Length

Identity 'Format

Materials:

One 28'7cm* string

InstruCtions.:.

(1). Prediction; Placing the 28-cm string in the middle of the

table 8-10 inchSs frog the.1,, so the length runs horizontally

in a st;aight line from the S's left to right, the-E asks the
'following questions:

(a) IF I WERE TO MAKE vas STRING INTO A CIRCLE, WOULD THE
STRING STILL, HAVE THE SAME LENGTH?

Yes No I Don't Know

'(b) IF I WERE TO MAKE THIS STRING INTO
STRING BE LONGER? .

t
Yes No I Don't Know.

(c) IF I WERE TO MAKE THIS STRING INTO

No Response

A CIRCLE, WOULD' THE.
4

No Response

A CIRCLE, WOULD THE

STRING BE SHORTER?

"' Yes No ". r Don't Know No Response

1.

11 r

73
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Conservation of Length continued

(2) Deformation; The E then forms the string into a circle ttoward
the ), and asks the following questions:

(a) 'IS THIS STRING THE SAME LENGTH AS BEFORE?

Yes ' No I Don't Know No Response

(b) IS THIS,STUNG LONGER THAN BEFORE?

,Yes No '- I Don't Know , NO Response
;

(c) IS THIS STRING SHORTER THAN BEFORE?

Yes 14% I Don't Know No Response

74,

(
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C

Materials:

Two 28-cm-strings

Conservation of Length .

Equivalence Format

F

Instructions:' 4

The E pla ces the two strings side-by-side in the midd;eof
the t4ble 8 -10 inches from the S, so the length runs horizontally
from the S's left to right, and so the strings are observed to be

of equal length. The S is required.to verbalize*this latter fact.

ARE THESE TWO STRINGS THE SAME LENGTH?

c

Yes\ No I Don't Know No Response ,
4

(l) Prediction: Ledv,ing the strings'exactly.as.theyare while
spointing td-the tring nearest the S, the E asks_the follow-,

ing questions: * .
a.

(a) IF I WERE TO MAKE THIS STRING INTO A CIRCLE, WOULD THE
TWO STRINGS4STILL HAVE THE SAME LENGTH? .

'Yes No . ' IDon't Know Nod Respoilse

(b) fF I WERE TO MAKE THIS STRING INTO A CIRCLE, WOULD ONB
OF THE STRINGS BE LONGER ?.

Yes No I Vou't Know No Response

(c) IF /.14.glE TO MAKE THIS STRING INTO A CIRCLE,1WOULD ONE

OF THE STRINGS BE SHORTER?, Ir

'Yes No I Dgnit Know No Resporise

75
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Conservation of Length continued

(2) -Deformation: Tfie E then' forms the string' nearest the S into
a circle (toward the S.), and asks the fdllowing questions:

(a) ARE THESE 4y0 STRINGS THE SAME LENGTH AS BEFORE?

Yes No. I Don't Know No Response

(b) IS ONE OF THE STRINGS LONGER THAN BEFORE?

v.

Yes No I Don't Know No Response

(c) IS ONE OF THE STRINGS SHORTER THAN BEFORE?

Yes No I Don't Know, No Response

J.

16
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Conservation of Weight

Identity Format

Materials:

One green clay ball

InstructionS:

,

s

69

'(1) PredictiowPlacing tht green clay ball in the middle of 'the 'N

table 8-10 inches from the S, the E asks the following questions:

SO,

(a) IF I WERE TO ROLL THIS CLAY'BALL INTO A HOT-DOG, WOULO1THE
PIECE OF CLAY STIT/L HAVE THE SAME WEIGHT?

Yes No I Don't Know No Respollse

(b) IF I WERE TO ROLL THIS CLAY,; BALL INTO A HOT DOG-,-WOULD THE

PIECE OF CLAY WEIGH MORE?

Yes No . I pon't Know NoResponse

IF IWERE TO ROLL THIS CLAY BALL-INTO A HOT. DOG, WOULD THE

PIECE 'OF CLAY WEIGH LESS? '

Yes No , I Don't paoiq No,Respon8e,-...

-



II

-coneervation of Weight continued
.

.1

9. ,
4

i ' S

.. 6 (2)' Deformation: The E then rolls the clay ball into a hot dog,
and asks the following ,questions: lb, .. ._ ..

- t '. ,

e.

<

4

(a) DdES THIS. PIECE OE CLAY WEIGH- THE SAW:, AS, BEFORE?. , , ? I ....!'. '9 . . ,
, Yes '.No- .*- I Don't Know No itespoese '. %..... ----s, , Nia.....

. ..'

(b) DOEBjaIS PIECE OF .CLAY WEIGH MORE -THAN fiEFoRg?

Yell ".. No I Don't Know No #esionSe
O.

0 f.

(c) DOES THIS PIECE OF CLAY WEIGH LESS THAN BEFORE? '' 9,
, . .

4

Yes No I Don't Ku*\ No iRespo'nee

.0

tt

fo

4

f

7

9
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Conservation of Weight

Equivalence Format.

Materials:
,

Two brown clay-balls .of equal weight x,

Instructions: * .

i

The.E gives the'S a.cIay ball to hold in each hand so the
S is required to-balls are-Observed to be of equal weight. The

.
.

, verbalize this latter fact.. ,

'

ARE THESE TWO BALLS THE SAME WEIGHT?

Yes. , No .I Don't Know 'No Response

(1) Prediction:- Taking the balls from-the S and placing them
on the table side-by-side 8-10 inches from the S, :the E

'Asks the followingbestions while pointing to one of the
stimuli:

e

A

(a). IF I WERE TO FLATTEN.THIS,CLAY BALL INTO A PANCAKE,
:WOULD THE TWO PIECES OF CLAY STILL.HANE THE SAME

WEIGHT? o

Yes . No f Don't Know Not Response

(b) IF I WERE TO FLATTEN, THIS CLAY BALL INTO A PANCAKE,

WOULD ONE OF THE PIECES OF,CLAY WEIGH MORE?
e

Yes : No I bOn't Know - No Response
- a '

,(c) iF T WERE TO,iLATtEN THIS CLAY 8ALLINTO A PANCAKE,
WOULD QNE OF THE PIECES CT CLAY-WEIGAESS?

Yes No. I.Don't Know

0



72

- ConserlatiOn of Weight .continued °

4

-.(2) Deformation; The E then flattens the clay ball into, a pancake; .14

and asks,the,follo;ing questions:
I

D9 THESE TWO PIECES/6 CLAY WEIGH

. . -
THE SAME,AS BEFORE?

Yes No I Doni'i,.CnCli.T ,No RespOnse
- ,

DOES ONE

/es/ No:

THE FIECESOF.4AY WEIGH

I Don't Know' .

MORE XHAN BEFORE ?,

No Response

(c) DOES ONE OF THE PIECES OF CkAY iGH LESS I IAN ,pEFORE

Ies No I Doti' t ,i<now

'80

No Respods,e

v.

4

sGP 810.-98073

'So
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i Conservation a Numbel,,* i. (

4,
Materials;

.
, ,44

20' plistic chips c.
.

...

*i: Procedure: The eXperimeritei and subject construct two parallel rows
of,evenly. spaced chips In the cen;fer.'of the. table.; There is a precise
perceptual- correspondenceff between the' elements of1 the two rows"'

i

. .

(1) Prediction: Leaving the rows ,exactly'as they are,. the
experirdentbr asks, the following q(iestions:

,
(a) IE I WERE To' PUSH THE CHIPS 1N TH.I.s.11.uli (pepting to

tilt row nearest the experimente ) VERY CLOSE-TOGETHER,

WOULD Jim TWO ROWS STII,L HAVE SANE NtMSER OF CHIPS?

',
, HOW DO YOU KNOW?

, I , ,.
' (b) .IF I WERE TO'PUSH THE Clap IN,.

. -.. : same row) VERY CLOSE TOGETHER, WOULD

HAVE 'MORE- CHIPS? - p
f

..ovrrow

dicating the

(c) IF WERE TO' PUSH THE CHIPS IN THIS. tOW (indicating the
same" row) VERY CLOSE TOGETHER, WOULD. ONE OE THE ROWS

HAVE FEWER CHIPS? ,

'Deformation: The' experimenter" pushes the chips n.' the
nearest row together until they touch. The row nearest the
subject is.now roughly threetimes as long as the other row.

sl'he'eXiSerimenter asks the following (randonly -ordered)
ques tions: . ,-

, '
(a) .D0 THESE TWO 'Rows VE, THE `SAME NUMBER OF tHIPSI

/ -7

(b) '. DOES ONE 'OF:,TIIE ROWS HAVE MORE ,CHIPS, NOW? ,
,

.... ...

(0.,.).'DOES/0NE-0E om p. i tA, yE EWEI, ,CHIPS

,

N, OW?, HOW DO YOU
-,. : .1OW?," '/ .-; ,.

7- .. ' ,. ;. ,...., .

.

, original',..'p) ,, E.yeplaces,"rOTAta .tia :otder .and :then' removes -,one chip;
r';', '(20: froP1'03411,e;' 'Oa), 'frOm .lie' ''.r Of. 5,,n.,aces t.. E:,' ' r., '''', , ;

,' ,5.''' .,', '.. ,
,ta):.,:f0"Mig*.,ROWS',.H4VE IffirEIR'.01''cuPs?'

4i:j:..:lis64:/.0 -74.9y,pvt.i,j.,,.
.,. ,.....,,,,,,

r.
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Auditory Sequencing Test

_Administration with' 'the child%'seated so his back is fading' E, start
by saying to the child: .;

I'M GOING TO SAY SOME NUMBERS TO YOU. IISTENNERY CAREFULLY, AND
WHEN I'M THROUGH SAY THEM RIdgT,ATTER,MR EXACTLY= AS I SAID THEM.

o
Start with the Give both parts of Level 2.
If the child succeeds don.eitlier deqninci of Leve1.2 proceed through
the test on this':17isis:-.4is.contingigiwheii a child ,tail's both
sequences, ofia digits shoula .be read* the rate of'one
per-halfsecondand.the voice. would 1.,ce 4opied slightly on' the last .

.digit of a series:

Scoring

Level 2

1:

: 4 .

Level 4.

8- 5 -3 -1-

3 -9 -8 -6

Level 5

4-3-1=9-p
8-1-16-9=2

)kv

Level 6.

9-2-1v7-5-5

'Level 7'

4;6-2-1-8-9-3
8-6=1-2-9=7-5

Level 8'

4-7-1-8-5-3-9-2
2,l- 7- 5- 8 -4 -9 -3 ,



1

'Le

-AuditorY:Memory.Span ,
' .

14ft . .-. t ., . . . .

. . - :- -.:

Administration with the child seated sO :lls back isfacingE:%

, I'M GOING TO READ SOME WORDS TO YOU ALL I' WANT YOU TO:DO IS:ItEitkr,

THE WORDS .1 READ WtEN I'M ALL THROUGH." LET'S TRy,ONE,4R_TW9,.FOR
,

PRACTICE. . . * ,

CAR . . . BIN .'.. . NOir, YOU SAY THOSE WORDS. .

I

Wait for the answer. If he does, repeat 014 two words in any' order

go. to Level 2" and begin the test.' If he' does not repeat the words,

try
, .. ,

' - '
.

,

have him t a second series.
.

., . . '

_ e '-.

LOOK . % . SEE . . : NOW, YOU SAY THOSE WORDS.

Continue illustratiOns until the task is. understood. 'Then begin.

testing with'thetords listed under Level, 2. Give all-three parts

of Level 2 and proceed to Level 3 without coMment. If die, child .

succeeds on any sequence 'of Level '2, prOceed through the test. on this.: '

basis . discontinuing when .a child fails all 'threa%sequences on

any level.
.1

.

Speak each word. sequence with a one-half. second .pause between each

word. Do not, group the...word bequences as you read them; but drop

;your -voice on 'Ehe fast word of each series. Accept pronunciation

of a tizord that is intelligibledo not insist upon nor correct pro-

nunciation.

...

r

/



"Level 2

BELT SOUSE."

SGHQ01: GHOST.'
,. .

BO6R'STAIR-='-

. .

., a.

.

"4-4o

es

,...Level 3

1,OISE .MEN BED

HAIR WIFE ROOM.-
HEAD,. TIlING RNIPE

Leve1.4*
-a'

,-.CHAIR END. CAVE' STUFF.

'GUY CROSS. FISH WAY< .

. TOP .LADY -.WALL'BOAT"

Level-5

TABLE' DUCK, WOOD .BOY CLOUD

ROPE GRASS NICHT HANI SHIP

BUSH ,HbME MEN BARN, RINP

Level 6

.TREE DAY'

.PiOPLS SRI

FIRE` GAL

,0

{I

CK FEET IIME . SIDI

LIGHT' PLACE SNOW, DOOR

OT SUN PLACE LION
L

I
1'1

8 4

x

1

A'

7
4 r,

0

,-;



Visual Orientation Methory..-lest",-(Ptiliary)

77

This test consists of 2 sample items and 20 test items...-Sample items are hot'

included. in the score.' Eia`bf,the items consists,of.two pages':

The first shows the "target's
figure, centered onthe page:

$ -

The secOndAaS 4 answer.
..choices; arranged as-
illustrated. .

- .

One of the answer choices is- identical to the target figure: The other thiee are all

mirroF-images of the target-71eft to riight, upside-down, anrieft-iighttAl upside-

down. The child's task is to identify Ithe answer exactly thaisame as thetarget.be 17'-Y

saw on the previous page.. The position of the chiles responses -(numbered' s, shown.)

is checked on a separate score sheet. Each child'is tested in4ivfdually. )

Administration

1. Sample-items.
Tell the child: .

II WILL SHOW YOU A PAGE WITH A -PiCITRE. LOOK AT IT CAREFULLY SO

YOU WILL REMEMBER IT. LET'S TRY ONE:

0pen book to S1 target page.

LOOk AT THIS PICEUR4.:

Allow the child- to look eor, 5 seconds.
, I

Turn to S1 answer gage.

CAN /0U POINT TO THE PICTURE THAT IS ON' fRE'PAGE T LIKE THE

ONE:YOu,§AW BY ITSELF? <

-

If correct, (3):

GOOD. THEY WERE ALL THE SASE-SHAPE, BUT THAT ONE WAS'ON THE PAGE THE SAME.WAY AS

. THE ONE YOVIRENIMIB
PP

ERED. -

J

Tukback to the target page of Si so that the Child ;can check to see that his answer

was correct.

LET'S TRY ANOTHER ONE LOOK AT,THIS PICTURE.

TUrnto S2 target page. Allow child to look ,for 5 seconds.

PINT TO THE PICTURE JUST LIKE THE ONE YOU JUST SAW.

1 MI Correct, (ID:
1

GOOD, THAtTbNE WAS JITT:LIKE THE ONE YOD REMEMBE El; '

.

back
1

urn K to the target pine so that the child can chef l; to
.

r

correct. !

85

urn to SZ anwer page.

c7.1 r

40'

see that hi atiswer was



4 4; - .
.

Visual Orientati on Memory Test continued

.rtt.

.

c
If indorect on-either sample, turn back to show target figure:, say:

"LOOK -AT THE' PICTURE AGAIN. s
. \-.

, I.

-Turn-page to snow respons es

. .

'TiE Ofih Yoll PICKED WASN'T 'ON ThEA GE SAME WAY ASalle ONE YOU MERE TO -
'REMEMBER. POINT TO' THE ONE THAT ISSITT G JUST-THE'SAME WAY.'

.,-

. 1
---Ii he chiLid does Point-o correct answer by, the thir4-triallof'S2, dift4on-1
iinud testing. . . .

.
, .

I .,

'

..

4"444.7"-'. .

.

.2. -Lest Items
, ..

\ , '
..

,
.

.Say:
.

.

LET'S BEGIN. - :.TINS TIME WE CAN'T TURN BACK TO. .100K AT THE .PICTUM AGAIN,
SO LOOK AT It CAREFULLY.

.

Proceed through test, alibiing up to45 seconds to look at targe t, no lithit on'. L)--

time. to poi-nt to answer. 'Mark each response with,a check () on answer sheet. .

On items 5, 10, and 15 aftersChiid has responded, say:

a

REMEMBER TO LOOK AT ALL FOUR BEFORE YOU POINT.

If the child does not respond to 'an item, say:

MAKE A GUESS.

Remember, you should not tell the child that his error wai because his selection
went to the left or right or up or down---avoid all such isbelling of directions
to keep the test a visual non- verbar task.

NOTE: The words used in the instructions are just an-example. You may Change
.

them to suit yourself. The imjortant thing is. that the child understands,.
,the task. .

.

:

A child is expected to make some errors 5'the test items, so do n help
or correct him on the test except as indicated above. Once you st rt he
test items; give ill 20 of them. A child-may do,some of the last ones
correctly even Othbugh he ssed many'of;the early nes.. OnA the tast,ite
it is all right for the child to go &little fasteiLi.f he wants to, ''

1r Scoring! 4; 1 , I i

I For each item one of the answer boxes o thoiscore,sheet! --I red ( *)..Theft;,. L

. , .

is the correct re ponse. To score the testo cot the number c ecks la ,the i
&tarred boxes. (The,Samples 1 and 2 are not counted.) Write the nutober:cor;
in the space provided' at the bottom of the page;

a.

\-.
/',

, .

8 6
a
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APPENDIX B

*Inter-itemiAllilyses (Point Bi-Serial Correlation Coefftcients)
0
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.

TABLE B-2

POint Bi-Serial, Cotrelation Coefficients for All Class Groupement (I-IV) .

Items Combining Kindergarten and Thir¢ and Sixth Grade Subsamples (N = 180)
(Initial Assessment Year's Results)

81

-4

Subscale Item

Poilat Bi-SeriaT (Correlation of

item and total subscale score)

All (32) Class 'Groupemen

(I-IV) Items 1 .59

2 .41

3 .14

4 L24 11.

5 .67

6 .39

7 .23

8 .31

9, %61

10

,- 11 .25

12 .27

13 .55

14 '
.45

15 .21

16 .33

17 .47

18 .23

19. .441

20' .37

21 .51

22 .28

23 .44

24 ' .42

0
25 .49'

26 .46'

27 .48

28
29 1.5

41
30 i.5

1 431 , .3

32

89

1
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. , . ';, 7) .. ,
*TABLE-R-3-- ---- -'

,.._-/. '''''

Point Bi-Serial ,Correlation Coefficients for All Relational Groupement Items
Combining Kindergarten and Third and Sixth Grade Subsam-ples (N = 186)

(Initial Assessment Year's Results)

Subscale

All (32) Relational
Groupement Items

17,

.

4/

z

'ea

Item
-Point Bi-Serial (correlatiOn of
item and total subscale score)

1

2

3

4

.40

.37

.55

.45

.29

,6 .24
7 '.31
8 E? .26

9 ,40
10 .55'
11 .30
12 t .50
aa, .21

14 .53
15 .27
16 .42
17 .55.

18
19, .45'

20

21 .49
22 / k?-
23 / .42
24 ..40
25 .54
26 .23
27 / .28,

241% .7
29 tt

30,"

a s
.1 .43* I

//32
/ 1-w .48



13;4..
. .

Point 8i;Ser3a1 lrorrelat9on Coefficipilts for ,All Composition Grompemerif Items

Combinin§. :Kindergarten And. Third and. Sixth pr4. Subsampl e$ ,( 180)
, Assessment -Year-130u14)..-

,

1.

I.

Subscale

4. , , .

Point Si-Sdrial (correlation.of
;Item- .item-and'tbtal subscale score)

All 1(.32) Co
roupement Items *1 .57

2. -,40.

'3

-.41

5 .56Y
6 04

"..5t

8 .4t

9 n445
10 .24

11 ,

12 131

13 .50 1

14 .47

15 :61

16

17 .29

18'' .34

.25

20 .18

.18.

22 .21

.13

24 .30

25 .34

26

27 .2S /
.47 c.

V 29 .42

I: di 31 .1'29

'I', 32 ,,40

),

r

I

'ls

3'

'1-
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*.

-......
,. . TABLE B-5

.

.
.

..
, ,

%

Point Bi-Serial Corr tion Coefficients'for All Inversion/Reciprocity Grou
Items'Combining Kindergarten and Third and Sixth Grade Subsampies (N = 180

(Initial Assessment, earc.'s'Results) .

ement

,

Point Bi-Setial (correlation 0
Subscale' , Item item and total auncale scosre)°

4al

A1,1 (32) Inversion/Reciprocity

Groupement Items

1

4

J

1

.t{
Iil

1

4

5'

6

7

8

9

10 '

11

12

13

14

1.5

'16

17

,18
19

20

21

22

23

24

25

2S

[ 27
28

29

J30
31

32,

.49

.38

.40

:27
..42.

-

.31 I

.51

4t
.46

.43

.46

.43

.53

.54

.52

.51

.47

.42

.31

.28

.30

.52 4

.29

.41

.37

.42

.35:

.38

.49

.31

.40"

.48

t
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TABLE B-6

t 6

6. '85
ti

(

, Point Bi-Serial Correlation Coefficients *for All Cliss Compoiition Gcou ement

Items Cpmbining.Kindergarten and Third and Sixth Grade'SubSamples N =

. ' (Initial Assessment .fear's Results)°

'Subsea -le

.Point (correlation of\ 45.-

/tem item'.and tdtarsubscale score)

S 1
A

A11 (16) Class COmposition
Groupement.Items 1 9.6.3

2- -.54

3 ' .69

4 ..52

5 .69

6 .60

_

8 .58

.9 .49

10 .36

_11 .50'

12 .37
I 13 ,52

14

( .15

16

.60.

.59

.

-
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t

TABLE 8,-7
ir ,

Point Bi-Serial Correlation Coefficients for All Class-Inversion Grou ement
Items Combining KindergIiten and Third and Sixth Grade Subsamples 80

.(Initial Assessment Year'.s Results) v
-";

t

.
C

I

t

/

Subscale . e' Item

1

Point Bi-Serial (correlation of
item andtotal subsvale.score)

I .
,

All (160 Class rnversion
Groupement Items

to, ,,
.

,

:

1

2

3
4

.5

6

7

-8

.9

'10

11
'12

13
14

15
1

16

J.

=1/4-

,

.

.

.'

:

i ,

t

*.

.

, .29

..49

.42

.g0

:37

.45

5.36

3' -:

.57

.51

.55

,.5d

.58

.57

%53
:54

-:.

..!

..,

4`.

, #

/

6
,

.0..14-

N

. :

N., .

. ..,8,

7'

I

I

t.

I.. .

A

I .

91
..4
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-.itew she tpial subscale scOra)-

5

a.

2

7

8
9

10
11
12
13
14

, '15
16

.

.
'.i2

., .41','t
.33.

.44
-

.24

.52 A

.57,,

.54
.49
.39.,
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.33.
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TABLE B-9

Qw

cc

'Pota.Bi-Seriel Correlation Coefficients for All Relational Reciprocity Groupement
Item Combining Kindergarten and Third and Sixth Grade Subsamples (N = 180) -

(Initial Assessment Year's Results)

"-

a

Ubtcale

.

Point Bi-SeNial (corrrelation of 4

. Item item and total substale score)

s All (16) Relational
Reciprocity'groupethent'Items 1 .62

2 .50

3 ;34

4' .30

5 .33

6 .52

7 .31'

8 .40

9

10 .54

11 147
12 .47

13 .57

14 .34

15 .48
16 .52

a

96
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TABLE, 8:-.10

.

Point-Si-Serial Correlation Coefficients for All Groupement I items

Combining Kindergarten and Third'and Sixth Grade Subsamples (N = 180)

(Initial Assessment Year'szResul.ts)

89

- .

Subscale Item

Nut Bi-Serial (correlation of
item and total subscale score)

All (8) Groupement I Items" f , .74

/2 , .51

.30
4

4 443,
5 .79

6 ..52

, 7 ,.31

8 .40 '

TABLE B-11

Point Bi-Serial Corelition CoeffiCients'for All Groupement II Items

Combining Kilndergartpn and Third and Sixth Grade Subsamples kN = 180)-

(Initial Assessment Yedr's Results)

Subscale Item
Point Bi-Serial (correlation,of
item and total'subscale score)

*I

All (8) Groupemen4-11 Items

1
"''

4,

1

2

3

4'

54.,

6

7

8 =

I

.74

.62

.34

.42

.72

.59 ,

I ,.36

.44
4 ,

97
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sr

r

90

\
. TABLE B-12

Point Bi-Serial Correlation Coefficients'for Aii Groupement III Items
Combining Kindergarten and Third and Sixth Grade Subsamples (N = 180)

(Initiai Assessment Year's Rewsults).

r

z

'Subscale,

.All (8) Groupement III, Items

Item
Point Bi-Srial (correlation of
item and total,ubscale score)

1 .52

2 .44

3 .62

4 .57

5 .60

6 .48
7 .62

8 .61

TABLE B-13

Point Bi-Sdrial Correlation Coefficients for All Groupement IV Items
Combining Kindergarten and Third and Sixth Grade Subsamples (N = 180)

(Initial Assessment Year's Results)

;

Subscale
Point Bi-Serial (correlation of

Item item andtotal subale score)

All -(8) Groupement IV Items 1 .66
2 .65
3 .60

4 .63
5 .68
6 .68-
7 .46

8 .51

1

98
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TABLE 8-14

91

Poirit Bi-Serial Correlation Coefficients for All Groupement V Items

Combining Kindergarten and Third and Sixth Grade Subsemples (N = 180)

(Initial Assessment Year's Results)

Subscale Item

"Point Bi-Serial (correlatiOh of
item and total subscale score)

411 (8) Groupement V Items

IMO

1

2

3

4

5

6

7

8

.62

.65

.62

.58

.50

.43

.45

,t

TABLE B-15
. .

Point Bi-Serial Correlatidn Coefficients for All Groupement VI Items

Combining Kindergarten and Third and Sixth Grade' Subsamples (N = 180) *i

(Initial Assessment Year's Results)

h".

subscale

All (8) Groupement VI Items

Item
Point 135.-Serial (correlation of
item and total 4ubscalescore)

1 .58

2 .71

.60

4 .75

5 .45

6 .79

7' .53

8 .62

99



TABLE B-16

Point Bi-Serial Correlation Coefficients for All GroulAme t VII Items
Combining Kindergarten and Third and Sixth Grade Subsamples = j80)

(Initial Assessment Yearlis Results)

04

A

Subscale
Point Bi-Serial (co relation of

Item item and total subs le score)

All (8) Groupement VII Items

2

3

4

5

6

7,

8

. 62

:65

.69

. 54

.63

. 56

. 59

. 55

TABLE B-17

Point Bi-Serial Correlation Coefficients fOr All Groupement VIII Ite
Combining Kindergarten and Third and Sixth Grade Subsamples (N =.18

Assesolent Year's Results)'

Subscale

$-

Point Bi-Serial (correlation 'o
Item item and total subscale scor

All (8) Groupement VIII Items '.1

2

.3

5

7

8

:65
.34

. 50

. 61

.64

. 50

.51

. 51

. .

100
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